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Seismological Bulletin of S yow a Station, Antarctica 
1973 
Masayoshi TAKAHASHI 
(Earthquake Research Institute, 
University of Tokyo, Bunkyo-ku, Tokyo) 
The present report describes the seismological data of 1973 
recorded at Syowa Station. The data of the respective seismic 
events interpreted from the seismogram s of HES and long-period 
seismographs are listed in chronological order. 
The coordinates of seismographic vault are 69 00' 31 . 7"S 1n 
latitude and 39 35'31.6"E in longitude. The elevation is 20 metres 
above the mean sea level. 
Seismological observations up to January 1973 were carried out 
by N. Seto, member of the 13th Japanese Antarctic Research Expe­
dition. For the succeeding period of January 1973 to January 1974, 
M. Takahashi, member of the 14th expedition, undertook the obser­
vations. 
The authors are grateful to Dr. Katsutada Kaminuma of the 
National Institute of Polar Research for his helpful advice. 
1. Date 
2. Identified phase with its sharpness indication (e or i) and ground 
motion direction ( +: Up, E, N, -: Down, W, S). The phase 
identified by the vertical component is denoted with Z and the 
phase by horizontal components is denoted with E (detected by 
E-W component) or N (detected by N-S component). The data 
from long-period seismographs are denoted with LP. 
3. Arrival time in G. M. T. 
4. Period of the phase in seconds. 
5 . Trace amplitude in millimetres. 
The instrumental constants and magnification curve of HES and 
- 1 -
LP seismographs are shown in Table 1 and Fig. 1. The seismo­
graphs were operated with attenuation factor µ, = 1 / 4 since March 
1, 1970. 
The read-out data were sent from Syowa Station to Environ­
mental Research Laboratories throughout the wintering period. 
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Table 1 . Instrumental constants of HES and long-period seismographs. 
Component I z I N-S E-W 
HES I 
T1 (s) 1 . 0 1 . 0 1 . 0 
S1 (A/mm) 2. 80 X 10-5 2. 03 X 1 o-5 I 2. 03 X 1 o-5 
("1
) 
R1 940 920 930 
n1 (.Q.) 820 1160 920 
h1 1 . 0 1 . 0 1 . 0 
T2 (s) 1. 00 ! 1. 00 1 . 10 
s2 (A/mm) 1. 30 X 10-9 1 . 34 X 10-9 1 . 47 X 10-9 
R2 (!2,) 560 629 560 
D.2 (U) 2031 2045 1233 
h2 1. 0 1.0 1.0 
LP 
T1 (s) 20.0 20.0 20.0 
S1 (A/mm) 2380 2840 2830 
R1 (Q) 3100 2900 3200 
.Q1 (Q.) 48 37 156 I 
h1 1 . 0 1.0 1.0 
T2 (s) 20.0 20.0 20.0 
S2 (A/mm) 4.4 X 10-10 5 .0 X 10-10 4.0 X 10-10 
R2 (Q) 370 370 370 
,Q2 (.Q) 1130 1130 1130 
h 2 1.0 1.0 1.0 
T 1: Period of the pendulum. T 2: Period of the galvanometer. 
S1: Sensitivity of the transducer. s2: Sensitivity of the galvanometer. 
R 1: Resistance of the pendulum coil. R2: Resistance of the galvanometer .Q,1 : External damping -resistance of the transducer. coil . 
Q2: External damping resistance of the galvanometer. 
h1: Damping constant of the pendulum. h2: Damping constant of the 
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galvanometer. 
fRE._QUENCY 
P£Rt0D 
Fig. 1 • Magnification curves of HES and long-period seismographs. 
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Phase Arrival time Period Amplitude Date h 
I 
(seconds) (mm) m s 
JAi·� 02 EPZ () l 05 n7.u 0.9 2,5 
E p�_ u7.u 1 • (i 2 • {J 
EPZ Ob D6 ?4. (j J ' l 1 • 0 
EPE ?. 3, 8 1.2 �). 5 
EPZ �� U2 O 5, U () • q 1 • 0 
E p r-x; O:>, 5 O,B 2.0 
F i-> I: I (l?. 5 () • 9 3 • () 
03 -IP? o :S I (J fl ?5,7 o.7 21 • 0 
- I P :'J ? 7 .-0 l • 1 19. () 
-IPF ?b,5 1 , 0 20.0 
() 4 +IPL () 1 �o 28.� '2 • 0 8.0 
F µ �sJ ?.8, 3 0.8 3,0 
F 1-J F �8.1 1 ' It 5 • ') 
+ I fJ Z 09 16 00.6 o.s 9,0 
F PfJ O O, 7 0,7 ') • 5 r Pt 00,9 1 • "3 (<\. 0 
u5 -IP! 14 05 09.0 1 • () 47.0 
+IP i'-i 09,1 1 • 0 4?.0 
+ I 1-'E 0 9, 0 1. 5 54,0 
06 E PZ lb 05 32. 0 l • ? :) • 0 
E fJI\J lb 05 �3.0 1 • 1 4.0 
FPE 32.o 1 • "3 7,0 
LP E I-' Z 16 05 �4.0 l, 0 -� • 0 
LP t :> L 16 19.0 Q • () ?,O 
LP FYN 05 �4.5 7 n ' \J 1 • 0 
LP F S f\i 16 1 9, 0 11 • 0 5,5 
LP F fJ E u5 �?.0 7.n 1 . � 
LP E�E 16 O:S,O 12, n 5,5 
+IPZ ?i 2H 2 I. 2 1 • 5 7.5 
EPN 27,3 1 • ? 4.0 
F t-' E: ?2 �R 27,b 1. 2 q,Q 
i 0 EYl 11 45 2d.O 1 • 2 2.0 
f p [\j 2 (j. 7 l . 1 l,b 
tPF c8.3 1.2 5.0 
11 [Pl 11 5_� 26,0 ;? • 0 2.0 
EPr\1 l5.6 1 • .3 3.0 
EP[ ?5. 7 n,H l • 0 
12 EPl 03 16 19,0 2.4 29.0 
E Pf\1 19,2 2,2 l?.O 
EfJF ] 9-. 0 2.0 2 7. 0 
t_PZ 04 06 12.5 1 • 7 6. 0 
EPr.1 13.0 1 • 2 4 • ") 
F PE 1. 2, 7 l • 3 '..J • () 
14 EPZ 20 19 38.7 (). 8 b.O 
EPN 38,3 () • 6 s. n 
EYE 38,6 1 • 1 6,0 
1.6 EPZ 0 :> 55 1 55.4 1 • 1 2.� 
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' 
1 Amplitude Date Phase Arrival time Period h' m 1 s (seconds) (mm) 
j A f\i 16 EPN 05 55 55,6 1 • 0 1. 5 
EPE 55. l 1 • 1 3,5 
17 -IPZ 09 57 19,8 1 , 0 9,0 
+IPN 09 �7 20.0 1 • 1 7.0 
+IPE 20" 1 1 '? 6,0 
l tj +IPZ 09 41 13.4 1.2 14.0 
-IPI\J 13,5 1 , 2 11 • 0 -IPF 13, 6. 1 \! 3 1s.o 
LP FPZ o9 41 10.0 15,0 9.o LP ESZ ?1 43,0 15,0 5,5 LP E:YN 41 18,0 14,0 2,0 
LP E�N �1 50,0 15,0 7,5 
LP E.!JE 41 16.0 17.0 4,0 
LP E�E OY 51 42,U 16,0 18,0 19 EPZ 11 :,3 27,e 1. 2 3.0 
EPN ?_7.8 0,8 2,0 
E.PE ?7.6 1,3 3.5 
LP EPZ 11 5.3 45,0 R, 0 2,0 
LP ESZ 12 00 54,0 18, 0 2.0 
LP EPN 11 5.3 48.0 R,0 1.5 
LP fSN 1� 00 52,0 R,0 3,0 
LP FPE 11 53 45,0 8,0 2.0 
LP ESE 12 00 52,0 lR,0 2.0 
22 -IPZ 15 48 35,4 0.7 8.0 
EPN ,5,5 0,7 6,0 
FPE 35,7 l s 0 5,0 
EPZ 23 58 36,5 1 , 5 '+. � 
EPN :Sb, 0 l • 6 4-0 
23 +l!-'l 05 02 39,7 1.5 26.0 
-IPN 39,7 1 � 0 6.0 
-IPE ·39, 8 l � 1 12,0 
27 +I�Z 13 21 28.8 1 , 0 10.0 
EPN 29,l 0.8 4.0 
-IPE 13 21 �t). 9 1.2 10.0 
28 EPZ 04 46 41�8 1 , 1 3,5 
EPN 36,7 l. 0 4,0 
EPE 36,3 1, 0 4,0 
+IPZ 17 55 40,6 1.3 11. 0 
-IPN 40 ,.2 1, 1 4,5 
-IPE 40,l 1�3 Q.5 
30 EPZ 14 17 44,2 1,0 1 • 0 
EPN 43 2 , 1 • 0 1.0 
El-'E 43,7 1, 0 2.0 
FEB 01 EPZ 05 25 37,9 1. 0 23,0 
EPN 37.9 1 , 1 8.0 
EPE 38,0 1 � 0 16,0 
0� EPZ 22 54 43,7 1,3 2.5 
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Date Phase 
Arri val time Period Amplitude 
h m s (seconds) (mm) 
f Et, 0� f PN 22 54 41.5 1.5 2.0 
EPE 44,l 1. 7 4.5 
0"3-0� EXTREME. MILRUSE:.ISMIC ACTIVITY 
Ob EPZ ! 10 55 �3 1.8 I 2,5 
EPN 5:> 0,9 1 • 5 
Ej,Jf.: ':>7 1 , 1+ .5. ':, 
LP EPN 11 01 31 15.0 5,0 
LP ESN 11 LO 28.0 12,0 
LP EPE 01 29 20.0 5.0 
LP ESE 11 38 27.0 11 • 0 
07 +JPZ Ot, 07 39.2 1 • 3 lj. 2 
EPN 38,7 O,K 4.0 
-lPE 40.0 1 • -3 15,0 
EPZ 08 12 39,9 1 • 1 3,5 
EPN "3 7 1,4 8.0 
+IPE 39,5 1.5 13.0 
fPZ 08 17 48 0,9 1 • 5 
�IPN 52.2 0.8 16.0 
+IPE 53.7 1. 0 14, ') 
08 -IPZ 0"1 48 30,2 1. 3 j • ':, 
EPN 09 48 30,4 1 , 0 2.0 
EPE ?8,0 1 , 0 3.0 
EPl lU 16 12,7 1 , 0 ! 5.0 
EPN 14.7 0.9 3,0 
FPE 14.l 1 • 3 10,0 
t. p z 19 16 HL6 1. 5 2.s 
EPN 20,3 0.9 I 1 • 0 
EPE 17,8 1 • 4 
I 
2 ' () 
09 +IPZ 0 I :i3 16,6 0,5 ?,0 I E.PZ 16 27 44.4 0,9 I 5,0 10 +IPZ 20 15 Ob.5 o.9 5,0 
EPN Oo,3 0. 7 1 ' :> 
-IPE 20 15 05,9 1 • 0 3,5 
11 EPZ 11 31 16,3 1 , 1 1 • ? 
fPN 17, � 1 , 1 1 • {) 
EPE 15,::S 1 I 3 1 • :) 
15 -IPZ 1� 34 54,l l '� 34�0 
+JPN 54,8 1. 3 21.0 
+Ii->E ss.o 1 , 5 t!9, 0 
14 EPZ 03 09 10,4 n.7 1. 0 
EPN ()6, 4 o.9 2,5 
EPE 06,4 0,8 2,5 
EPZ Ob 09 17,4 0,6 0.8 
EPN 14,4 0,6 1, 8 
EPE 20.4 o.7 1 , 0 
LP XN 15 45 06 12,0 2.0 
LP XE 07 
i 18,0 4,0 
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Date Phase Arri val' time Period Amplitude 
h m s (seconds) (mm) 
FEB 1-, +IPZ 22 38 22,5 0,9 7.0 
EPN 22,5 0.9 4.5 
+IPF 22,8 1 , 1 9.0 18 +IPZ 03 57 12,1 1 , 3 9.5 
EPN 12,5 1.3 ?.5 
-IPE 03 57 12,5 1 .. 6 9,5 LP XN 04 03 56 15,0 l,A 
LP XE 04 oo 20.0 4,0 
EPZ 07 43 45,1 1.6 1. 8 EPN 45.o 1,0 1.3 
EPE 4:>, 5 1.2 1,8 E.PZ 18 51 17,7 1.4 9.5 
EPN 17,7 1,4 8 • 0 
EPE 18,0 1,3 11,0 19 +IPZ 08 47 58,6 3,3 11,5 
+IPN 08 47 58,9 1.7 7,0 
EPE 59,5 1,4 10,0 LP EPN 48 00 7,0 3,8 LP ESN 52 07 20,0 23,0 
LP EPE 48 00 7,0 2.0 LP ESE 52 14 26.0 46.0 xz 09 10 53 () '6 2,5 
XN 41 0,6 1.0 
XE 41 0,5 7,5 +IPZ 20 16 37,9 1,3 3.5 
-IPN 20 16 37,8 1 , 3 4,0 E.PE 38.2 1. 3 2,0 
LP XN 20 .Sl 57 18,0 2.0 LP XE 57 24,0 3.0 
20 EPZ 01 �3 56 l.7 2.0 
EPN 51 1.7 2.0 
EPE 54 l , 7 1. 5 EPZ 02 34 32,8 0,8 1,2 
EPN 30,5 1, 0 2.0 
EPE 32,5 0.8 2,8 21 EPZ 14 48 14�8 1 , 3 7.1 
22 LP XN 22 19 58 10,0 1,5 
LP XE 58 12.0 1. 0 23 EP·Z 19 14 37,9 1, 0 3.0 
24 +IPZ 01 50 57,9 1. 9 7.5 
E:.PN 57,7 1.3 4,0 
EPE 58, 7 1,5 8,0 EPZ 23 33 44,8 1.3 7.0 
EPN 44,5 0.4 9,0 
EPE 44,7 1 , 1 12,0 2� +IPZ O!:.> 42 15,8 1,7 35 ,. 0 
' -IPN 15,8 1,9 l 13.0 
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Date Phase Arri val time Period Amplitude 
h m s (seconds) (mm) __ :_ 
Ff:.t3 25 +IPE 05 42 15,8 l.6 37,0 
LP EPE 16,0 7,0 8,5 
26 +IPL 09 18 56,7 0,8 5,0 
EPN 57,1 0.1 4,5 
EPE 57,0 0,6 8,0 
EPZ 19 04 26,8 0,7 3,0 
EPN 27,7 0,6 2,0 
EPE ;?6,9. 0,4 1 , 0 
27 EXTREME MICROSEISMIC ACTIVITY 
28 + n.1z 06 57 24,6 1.8 95.0 
EPN 25,0 1 � 0 31,0 
EPE 06 57 24,8 1 ,8 66 • fl 
LP..,.EPE 06 57 37,8 18,0 21.0 
LP ESE 07 11 00 3o�o 18,0 
MAR 01 EPZ 02 38 37,8 1,3 3,0 
EPN 38,3 0,8 2,0 
EPE 37.8 1,2 2.5 
03 +IP Z 03 01 41,8 o�s 12.0 
04 +IPZ 03 01 40 !15 1 , 0 8,0 
EPN 41,5 1.0 3,5 
EPE 41,1 l , 1 6,2 
EPZ 18 17 20,9 0.9 25,0 
EPN 18 17 25,9 1, 5 1.0 
EPE 25,9 1,5 19,0 
05 EPZ 13 26 13,l 0,7 2,0 
06 .,.. I PZ 21 27 21,4 1, 0 5,0 
�IPN ?2,4 0,7 7,0 
... I PE 22,6 1,3 4,0 
07 �IPZ 13 06 29,9 0,7 5,0 
EPN 29,6 0,8 6,0 
-IPE 30,3 1 , 0 6,5 
Oti LP XE 15 22 36 24,0 2.0 
+IPZ 16 29 39,4 1 .2 5,5 
EPN 16 29 40,2 1,3 2,5 
EPE 40,2 l , 3 3,0 
09 EPZ 09 19 58,0 1, 1 7,0 
EPN 59,0 1,7 3,5 
EPE 58,0 1,3 7,0 
EPZ 19 19 '5 7. 5 1,3 4,5 
EPN 58,5 1, 0 2.0 
EPE .58,0 0,9 1,5 
10 EXTREME MICROSEISMIC ACTIVITY 
12 EPZ Oo 08 39,9 0!8 2.0 
EPN 40,4 0,8 1. 0 
EPE Ob 08 37,7 1 , 0 2,5 
EPZ 19 58 54,7 1,7 21,0 
EPE 55,4 1,3 15,0 
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Date Phase Arri val time Period Amplitude 
h m s (seconds) (mm) 
M A R  1 3  + I P Z 0 1  5 5 4 2 , l  1 , 4 6 , 5  
E P N  4 2 , 3  0 . 8  2 , 5  
E P E  4 2 , l  1 , 4 1 0 , 0  
1 4  E P Z  0 6  1 5  3 0  1 ,  0 2 . 0  
E PN 2 7  0 .  9 1 .. 0 
E P Z  1 1  3 8  5 5 , 4  1 ,  5 4 , 5 
E P N 5 4 , 4  0 . 9 2 , 0  
E P E  1 1  3 8  5 5 . 8  1 , 5 5 ,  5 
E P Z  2 0  5 2  4 2  1 , 0 2 , 5 
E P N  38 , 4  0 . 8  5 , 0  
E P E 3 6 , 9  0 , 9 5 , 5  1 6  E P Z  0 1  0 4  5 3 , 3 0 , 8  1 4 ,  0 
E PN 5 4 , 3  1 • 1 1 2 . 0 
E l-' E  5 3 . 0  0 , 8 8 . 0  
1 7  E P Z  0 5  0 9  2 6 . 1  1 , 2 5 , 0  
E P N  2 7 , 1  1 .  0 .3 .  5 
E P E 2 7 . 4  1 • 2 6 . 5  
L P  E P E  0 8  5 5 33 1 0 . 0  1 1 , 0 
L P  E S E () 9  1 4  O b  4 0 , 0  l R , 0 
E P Z  1 5  5 2  2 8 , 1  1 • 3 3 . 5  
E P N 3 0 , 1 1 , 5 1 . s  
E P E  2 9 , 6  1 ,  3 4 , 0 
1 8  + I P Z 1 1  1 9  1 7 .  '+ 1 , 4 6 , 5 
E P N  1 9  1 .  2 3 . 5  
E P E  1 7 , 0 1 . 3 6 . 5  
L P  E P f 1 1  1 9  1 0  1 0 , 0  3 . 0 
L P  E S E 2 9  5 6  1 4 , 0  5 , 5  
1 9  E P Z  1 2  0 1  0 1 , 8  1 , 2 1 . 5 
2 0  E P Z  0 1  1 2  3 7 , 1 0 , 6  5 , 0 
E P ?  1 8  1 8  2 4 . 5  0 , 7  2 . 0  
+ I P Z 1 9  2 0  54 , 0  0 , 6  I '+ ,  0 
E P 7  1 6  28  4 7 . 4  o . s 1 8 . 0 
E P N  47 . 7  0 ,  5 9 . 0 
E P E 4 7 , 1 1 , 2 1 0 . 0  
2 1  F P Z  2 1  3 7 , 0 5 , 0 , 0 , 4  1 . 5  
2 2 E X T R E M E M I C..RUSE I SM I C A C T I V I T Y 
2 3  E P Z  0 7  1 5  2 1 , 5 0 . 9 1 8 . 5  
E P N 2 1 , 5  1 , 2 1 1 . 0  
E P E 2 1 , 8  1 . 2  8 . 0 
E P Z  2 1  5 3 5 9 , 4 0 , 9 1 . 5 
E P N  59 , 4  o . 7  1 . 0  
f P E  5 9 , 4  1 , 0 2 . 5 
2 5  E PZ 0 9  1 5  4 9 , 7 1 . 2 3 , 0  
E P Z  0 9  0 6  ? 5  2 , 5  2 . 0  
E P N  0 9  0 6  2 3  2 ,. 3 2 ,. 0 
E P f  2 1 . 5  1 , 5 4 , 0  
- I P Z  1 0  1 5  49 , 2  1 . 3  4 . 0 
- 1 0 -
I Arrival time Period Amplitude D ate Phase 
h m l  s (sec onds) (mm) 
M A R  2 :,  E P N  1 0  1 5  4 9 , 2  1 , 3 1 , 5  
f: P E  4 9 , 0  1 , 2  4 . 0 
+ I P Z 2 1  2 7  4 4 , 9 o . 7  5 , 0 
E P N 4 5 , 3  
E P E  4 5 , l  0 . 7  3 . 5  
E. P 7  2 2  1 5  0 2 . 1  0 . 9  ·3 . 5 
E P N  0 4 . l 1 . 4  6 , 0  
E P E  2 2 1 5  0 0 , 0 1 , 1 4 , 0 
2 o  E P Z  1 tj 2 6  3 7 , 4  1 � 0 1 , 5  
+ I 1-1 Z 1 1  1 5  2 1 , l  1 , 2  2 1 . 0  
+ I P N 2 1 . 1  1 ,  2 1 6 . 0  
- I P E . 2 1 , 2 1 .  0 2 0 . 0  
2 d  E X T R E M E  M I  C R O S f:  I .S f'-1 1 C A C T I V I T Y 
3 0  F P Z  0 0  2 6  3 7 , 2  0 . 9 3 , 5 
E P N 3 6 . 6  1 , 0 1 , 0 
E P F. 3 7 , 6  0 . 9  1 ,  0 
E P Z 0 3  54 3 3 , 9  1 • 3 3 , 5  
E P E  28 . 6  l • () 2 , 0  
3 1  E P Z 0 9  5 2  3 9 , 5  0 , 8 1 . 5  
E P N  0 9  5 ? 3 9 . 5  0 . 8  2 . 0 
E P E 4 0 , 3 ,  1 , 1 3 , 0  
A P R  0 2 - 0 6 E X T RE ME �i I C R U S E  I S M I  C A C T I V I T Y 
0 I L P  X l  ' 0 _; 2 1 1 2 2  6 , ,0 2 , 0  
E P Z  1 2  2 8  0 1 , l 1 ,  8 8 9 , 0  
L P  E P Z  2 8  0 0  1 2 . 0  2 A , 0 
L P  E S Z  3 2  5 0  1 5 , 0  4 7 , 0  
L P  E P E  2 8  0 0  1 2 . 0  2 1 , 0  
L P  E S E"  3 2  3 2  5 2 , 0  6 3 , 0  
0 8  E P ?  i 1 2  2 3 4 9 . 3  1 . 5 2 4 . 0  
0 9 - 1 0  E X T R E M E  M I C R OS t: I S M I C A C T I V I T Y 
1 1  E P Z  0 9  3 5  5 7 , 2 · O , R  2 , 0 
E.. P �. C 9  � 6  c o  C , 8 2 , 0 
E P E  3 5  5 7 , 2  o . e  2 , 1 
1 2  E P Z  1 4  0 8  49 , 0 l , 8 2 6 , 0 
E P N  4 9 , 0  1 , 4 8 . 0  
1 5  E P Z  0 :3  4 8  4 2 . 0  () ' 9  3 . 0 
E P N  44 , 3  0 , 5  1 .  0 
E P E 4 4 . :,  1 • 0 .3 ,  5 
E P Z  0 6  2 4  3 9 . 3  1 ,  5 2 . 0 
E P N  3 9 , 3  o . 7  1 ,  0 
E P E  3 9 , 3 1 .  3 1 , 5 
1 1  E P Z  1 2  4 7  2 2 , 6  1 . 7  5 , 0 
E P N  2 2 , 4  1 , 5 4 . 5 
E P F: 2 1 . 7  1 ,  2 6 , 0  
L P  E P Z  1 2  4 7  3 4 , 0  9 , 0  3 , 0 
L P  E !> Z  5 8  3 8  1 5 , 0 4 , 5  
E. P Z  2 2  2 9 2 2 , 8 1 , 7  I 8 . 5 
- 1 1  -
Date Phase Arri val time Period Amplitude h m s (seconds) (mm) 
A P R  1 7  E PN 2 2  29  2 4 , 8  1 , 0 3 , 5  
E P E  2 3 , 8  1 , 6  7 , 0  
1 9  LP x z  0 2  2 1  0 0  1 8 , 0  2 , 8  
LP x z  0 7  03 0 0  2 3 , 0 5 , 0 
2 1  E P Z 04 5 4  5 1 , 4  0 . 1 3 , 0  
E P N  44 , 4  Q . 8 5 ,0 
E P E 44 , 4  0 , 9  8 , 0  
E P Z  14 2 1  52 , 6  0 , 8  6 , 0  
E PN 5 1 ,7 0 , 8 5 , 0  
E P Z  i 23 . 0 8 22 , 2  0 , 6 I 2 . 5  
2 2  E X TR E M E  MICROSEISMIC ACT I V I TY 
2 3  + I P Z 14 2 2  44 , 6  0 . 9 3 ,  5 
� I P N 44 , 7  0 , 8  4 , 0  
E P E  44 , 7  1 , 2  3 . 0 
2 4  E P Z  2 1  43 54 .. 8 2 , 5  ? , 5 
E P N  2 1 4 3  59 , 8  1 , 2  1 . 5 
E PE 5 9 ,. 8 1 , 3 1 , 7  
1.-P EPZ  2 l  4 4 1 0  2 0 , 0 6 , 0  
l- P  E S Z  5 5  0 0 2 0 . 0 4 , 5 
LP E P E  4 4  1 0  1 8 , 0  2 , 0 
LP  E S E  5 5  0 0 2 0 , 0 8 . 5  
2 :>  L P  xz  0 1  37  1 0  1 5 , 0  1 , 5  
LP  XE  4 1  52  15 , 0  2 , 5  
E P Z  14 4 0  04 , 7 1 , 0 2 , 2  
E P N  0 5 " 0 0 , 8  2 , 0 
EPE  1 4  4 0 0 5 , 0  l , 4 1 . 8  
"" I  P Z  2 1  1 4  39 , 3  1 ,  8 1 1 . 0  
E P N  4 0 , 3  1 ·• 2 1 3 , 0  
EPE  4 1 , 0  1 , 9  6 , 0 
2 6  L P  x z  2 1  08  0 0  1 8 ,0 1 , 5 
3 0  E P Z  08 5 0  5 7 , 3  1 � 5  3 , 0 
E P N 5 8 , 0 1 ,  0 2 ,0 
E P E  5 8 , 0  1 , 2  3 , 0 
M A Y  0 1  E P Z  1 0  5 3  3 3 , 4 1 , 2 3 , 5 
E P N  34 , 6 1 , 3  1 , 8  
+ I P E 1 0  5 3  3 4 , l 1 , 3  1 , 8 
0 2  E P Z  0 1  3 9  0 7 , 3  2 ,  0 4 , 5  
E P N  oa , 3  1 ,0 2 , 5  
L P  E P Z  0 2 0 3  1 4  1 7 , 0 1 , 5 
LP E S Z  1 2 0 0 2 0 , 0  2 ,5 
0 3 E P Z  2 3  1 6  52,4 1 , 5 4 , 5 
E P N  5 3 , 4 1 . 1  3 _ 8  
EPE  54, 4 1 , 3 8 . 0 
LP  E P Z  2 3  1 7  3 0  1 0 , 0 1 , 0  
LP  E S Z  2 3  2 1  5 0  1 5 ,0 2 , 5  
0 4  E P Z  1 1  4 0 2 1 , 8 o , s  2 _ 0  
E P Z  2 1  0 6  4 9 , 0  0 , 5 0 , 5 
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Date 
M A Y  
-- -
0 5  
0 6  
0 8  
1 1  
1 2 
1 3  
1 4 
1 7 - 2 1  
2 �  
2 6  
2 7  
2 8  
2 9  
3 0  
--
------" 
Phas e 
.... I P Z  
E P N  
.. I P E 
- I P Z 
E P N  
... I P E  
E P Z  
E P N  
E P E  
E P Z  
E P N 
E P E  
E P Z  
E. P N  
E P E  
E P Z  
E i-' N  
E P E:.  
E P Z  
E P N  
E P E 
E P Z  
E P N 
E PE 
+ I P Z 
E P N  
E P E  
E X T R E ME 
E P Z  
E P N  
E Pf 
F. P Z  
E P N  
E 1--' E 
E P Z 
E P Z  
E P N 
E P E  
E P Z  
E P N  
E P E 
E P Z  
E P N 
E ._, E  
f P Z  
E 1--' N  
E P E 
-
Arrival time 
h m s 
l) 0 0 8  0 2 . 2  
0 2 , 2 
0 2 , 2 
1 5  0 0  1 1 . 2 
1 7 , 1 
1 7 , l 
0 0 56 ? 0 , 6 
2 0 , 6  
2 1 . 0  
1 0  5 8  2 2 , 8  
2 4 . 4  
24 , 2  
0 6  4 8  5 9 . 8  
5 6 , 8  
5 5 , 8  
1 6  j 3  3 1 , 8  
3 1 , l 
3 3 , 8  
0 1  44 2 4 , 9 
0 1 44 24 , 9  
2 4 , 9  
1 6  44 23 , 9  
2 4 , 3  
25 , 9 
2 1  2 7  3 0 . 3  
30 , 4  
3 0 , 5 . 
M I C R U S E I S M I C  
O U ' :S4 3 7 , 1  
3 6 , 9  
O U  3 4  3 7 . 0 
1 2  3 9  2 2  4 ' 
2 4 , 9  
2 6 , 9  
0 6  5 0 0 7 , 1 
2 0  3 6  2 9 , 2  
3 2 . 2  
3 2 , 2  
0 2  0 6  3 6 , 7  
38 , 0  
"=3 9 , 0  
2 U  5 2  1 7 , 0  
1 6 , 5  
1 8 , 0 
1 6  5 1  2 3 , 8 
2 3 , 8  
2 3 , 8  
- 1 3  -
Period Amplitude 
(seconds) (mm) 
1 ,  0 6 , 0 
1 .  2 3 . 5 
1 , 5  6 , 0  
1 , 4 9 , 5 
1 , 2 4 . 0 
1 , 3 1 1 , 5  
1 � 3 2 , 5  
1 , 2 2 . 0 
1 , 2 4 , 0 
1 , 1 5 , 0 
1 . 0 '3 ,  2 
1 , 1 6 , 0  
0 , 8  '3 • 0 
0 , 9 7 , 0 
1 ,  0 5 , 0  
0 , 9 2 , 0 
0 , 9  2 . 0  
Q , 9  2 . 0 
l ,  0 2 , 0  
1 .  1 2 . 1 
1 . 2 2 . 0 
1 . 5  ? . � 
1 ,  3 l , 6 
1 , 3 2 . 0  
0 . 8 4 , 0  
0 , 8  3 , 7  
0 " 5 ? , 5  
AC T I V I T Y 
0 , 8 1 . 6 
1 ,  0 4 , 0 
0 , 7  4 , 0  
1 ,  0 4 , 0 
0 , 9 3 , 0  
1 . 5  3 . 0  
0 , 8 1 ,  0 
0 . 9 2 . 0 
0 , 9 2 , 0  
1 , 4 2 . 5  
1 , 4  2 , 8  
1 , 0 2 . 5 
1 11 5 '3 '  5 
1 .  0 l " 8 
0 , 8 3 , 0  
0 , 8  3 , 0 
1 , 0 1 , 5 
0 , 8 1 . 0  
1 , 0  1 . 5 
- -
I -, 
D ate Phase Arri val time Period Amplitude 
h m s {seconds) (mm) 
J U N  0 1  E P Z  0 7  2 9  5 4 . 7 1 , 5 5 , 5  
E t-> N 5 6 , 7  1 , 3 4 , 0  
E Y E 5 5 , 7  1 , 5 8 , 5  
LP  E P Z  0 7  2 9  58  9 , 0 1 ,  0 
L P  F. P N  0 l .:S O  1 2  1 3 , 0  0 , 5  
L P  ES Z 3 5  5 4  1 5 , 0  ?. ' 0 L P  E S N 3 5  4 0 1 5 � 0  7 , 0  0 2 E P Z  0 8  2 1 2 2 , 0  0 11 8 l ,  8 
E loJ N  2 1 , 0  1 ,  0 3 , 0 E 1--' E 2 1 , 0 1 • .3 4 . 0  
E P Z  1 2  4 6  4 4 , 0  2 ,  1 1 ,  8 E r-> N  4 2 , 5  1 , 2  2 , 5 E P E 4 2 , 0  l , 8 5 , 5 
E P Z  25  4 4  1 1 , 5 1 , 5  1 ,  0 
E l--' N  2 3  4 4  1 2 , 0 1 • 0 1 • 0 
F P F.  1 2 , 3  1 , 4 2 , 8  0 4  E P l  1 7  5 4  4 8 , 1  1 I 1 7 , 5 E P N  48 , 6  1 , 0  9 ,  0 
E P E  4 7 , 5  1 , 1 1 5 , 0 
0 5  F. P Z  0 2  2 1  1 2 , 9 O . H  l � O  
E S Z  2 2  0 6 , 9  1 , 2 7 , 5  
E P N  2 1  1 2 , 7 0 , 8  1 , 5  
E S N  2 2  0 6 , 2  1 ,  1 1 0 . 0  
E PE 2 1  1 .:S , l 0 , 8 2 , 3  
E. S E  0 2  2 2  0 6 , 5  1 , 0  1 2 . 0 
L P  E P Z  0 5  2 5  0 9 . 0  8 , 0  4 , 5  L P  E S Z  3 5  4 6 , 0  2 0 , 0  3 , 0 
L P  E P N  2 5  l .:S ,  0 7 , 0  1 , 5 
LP  E S f\J 3 5  4 0 , 0 1 5 , 0  4 , 5  L P  EY E 2 5  1 0  1 3 , 0  2 . 0  
L P  ESE  3 5  4 2 , 0  1 7 , 0  1 . 0  
L P  xz 0 3 5 5 2 0 2 4 � 0  3 , 0  
L P  X N  � 1  5 6  5 2 , 0  4 , 5  
L P  XE � 3 3 2  1 5 , 0  2 , 0 
� I i-J Z 1 7 1 9  3 9 , 1  1 , 1 2 , 5  
E P N  39 , 2  1 . 0  1 !t 5 E P E  3 8 , 9  1 , 0 1 ,  8 
0 6  + I P E 1 3  1 9 38 , 7  1 ,  1 1 9 , 5  
- I P N 3 8 , 7  1 ,  0 1 8 . 0 
- I P E 3d , 6  1 . 6  2 7 , 0 
0 7  E P Z  1 8  5 4  '3 6 , 8 3 . 5  1 , 5 
E P E  3 0 � 0  '3 '  4 2 . 0 
E P Z  2 0  1 4  38 , 0  o . s 0 , 8  
E P N 3 7 , 8  0 , 9  2 . 5  
E P E 2 0  1 4  3 7 , 8  0 , 8 1 , 5  
0 8  E P Z  0 0  4 3  5 3 , 0  1 , 3  9 , 0 
E P N 5 3 . 0 ', 1 . 2 7 , 0  
- 1 4  -
Date Phase Arri val time Period Amplitude 
h m s (seconds) (mm) 
J U N  0 8  E P E  O U  4 3  5 3 , 0 1 , 3  1 1 , 0 
0 9  E P Z  0 1  ":> 7  0 6 , 4 1 , 2  5 , 8  
E P i'J  0 6 , 4  1 .  1 1 • 8 
E P E 0 6 , 3 1 , 3 3 , 0  
+ I P Z 0 8  3 4 ?4 , 6  1 ., 7 9 , 5  E t-> N  2 '+ , 5 1 !I ?  5 , 0  
+ I P E ?4 , :, 1 • 1 9 , 5  
L P  x z  O d  4 4  1 2 , 0  1 3 , 0  ? • :, 
E P ?  2 j  0 5  4 1 , 4 1 , 1 2 ' :, 
E !J N  4 2 , d  1 .  0 1 , 1 
E I-'  E 4 1 . 8  1 • 4 1 , 5  
1 0  X L  0 /  � 5  5 6  1 , 0 1 I 0 
X N  5 3  O , d 2 . 5  
X E  ? 2  1 . 4  1 .  0 
1 1  E P Z  0 9  O l  4 9 , 7 1 , 3 6 , 0 
E P N  5 0 , 5  l , 1 4 , 0  
E PE 5 0 , 5 1 , 2 6 . 0  
1 2  E P Z  1 4  4 1 0 9 , 9  1 ' ,s 3 , 6 
E P N 0 9 , 7 1 , 4 3 , 0  
F P E  0 9 , 7  1 , l 4 '  ':> 
l '+ ... I P Z  1 1  1 3  5 2 . 3  1 , 0 3 0 , 0  
E.:. S Z  1 6  0 5 , 0  1 ' :> 8 . 0 
E P N 1 3  5 2 , 8  1 ,  0 2 1 , 0  
f .'.) �,.J 1 6  0 5 ,  6 1 , 4 6 , 0  
- I l-' E 1 3  5 2 , 4  1 .  0 2 5 , 0  
E 5 E  1 6  () 4 , 2 1 , 3 1 1 , 0  
1 ?  E P Z  1 1  4 0 3 7 , 1  1 - 3 1 1 .  0 
E fJ N 3 7 . b  1 . �  6 , 0 
E P E  3 7 , 6  1 , 5 7 . 5  
+ I P Z 2 1  2 9  2 6 , 9 1 ,  3 7 , 0  
L P  F I-'  l 2 1  4 3  3 4 , 0  1 4 . 0 3 , 2  
L P  E-S Z ? 1  3 0  1 2 , 0  3 , 0  
L P  f:. P N  4 3 3 4 , 0  1 3 . 0  1 , 5 
L P  E S N 5 1  1 4 , 0  2 0 . 0 ? , 8  
L P  E iJ F 4 3  3 4 . 0 1 s . o  ? !I 5 
L P  E � E  5 1  1 5 , 0  1 8 . 0  .3 • 0 
1 6  L P  x z  0 8  0 9  0 0  2 ? . 0  4 , 5  
L P X N  0 8  2 2  l M ,  0 2 , 0 
L P  X f  0 9  0 0  2 3 . 0  2 , 5  
F P L  1 9 2 8  2 9 , 9  0 , 6  1 , 8  
E tJ ?  2 j  1 2  2 .3 ,  8 1 , :S 2 , 6  
1 7  F P L  0 4  1 4  0 6 , 6 3 . 0  l 3 ,  :> 
L P  E P Z  0 4 1 4 2 0 , 0 2 0 . 0  1 7 , 0  
L P  E P N  �8 , 0  1 8 , 0  3 . 0 
L P  E
l
' E  0 4 , 0  1 8 . 0  2 , 0 
x z  0 6  4 0  0 0  0 , 6 1 . 5 
E P Z  0 7  5 8 1 9 , 3  0 . 4  2 . 0  
- 1 5 -
Date Phase Arri val time Period Amplitude (seconds) (mm) h m s 
J U N  1 7  E S Z  0 8  0 0  1 3 , 8  0 , 8  8 , 5 
E P Z  1 0  46 1 2 , 6  O , R 3 , 0  
E P Z  2 0  5 7  0 5 , 0 1 , 0  2 . 5 
1 9  EPZ  0 4  5 7  42 , 5  1 , 0  2 , 0  
2 0  E P Z  1 2  43 5 9 , 2  1 ,  8 5 , 5 
fPE  44  0 0 , 0  1 .  8 6 . 8  
2 2  E P Z  1 9  4 2  1 9 , 5 1 • 1 4 , 0  
E P Z  2 1  1 7 36 , 0  0 , 6  1 ,  0 
2 3  xz O :>  47 0 0  1 , 5 1 ,  0 
X E  o o  1 , 5 l ,  8 
24  E P Z  0 3  0 2  2 7 . 7  3 , 4  8 , 0 
FPE  0 3  0 2  2 9 , 7  1 11  3 7 . 0  
+ E P Z 0 9  5 0  0 0 , 4 1 , 5 4 , 0  
+ I r' E  0 0 , 9  1 ,  4 6 , 0  
E P Z 0 9 :> 3  0 4 , 0  1 ,  1 ? , O 
... I P E  0 4 , 0  1 , 6  6 , 0  
E P Z  1 0  0 7 3 3 , 4  0 , 7 1 , 0 
E P E  3 6  .. l 0 .  '5 6 , 0  
25  xz  0 7  37  1 8 , 8  1 , 5 1 . 0  
XE 0 7  3 7  1 0 , 3  1 , 3 1 , 5  
.... I PZ 1 1  5 0  48 , 3  0 , 9  2 . 5  
EPE  1 1  5 0  48 , 5  1 , 0 l 3 , 8  
2 6  EXTREME M I CROSE I S M I C  ACT I V I T Y 
2 7  E P Z  0 7  0 8  4 5 . 3  1 ,  0 1 , 0  
EPE  33 , 7  0 , 7  1 , 8 
+ I P Z 0 8  4 6  O :> , 8 1 , 0  2 , 0  
-EPE  0 6 , l  1 , 0 4 , 0 
+ I P Z 1 2  28  3 7 , 6  0 , 8 1 4 , 0 
+ I P E 3 7 , 3  1 . 2  1 2 , 0 
?8 E P Z  1 9  0 0  5 7 . 2  1 , 0 0 '  a-
E P E  5 5 , 2  1 , 0  1 , 0  
E PZ 1 9  3 4  5 1 , 7  0 , 9 2 , 5  
EP E  1 9  3 4  5 0 , 2  1 ,  1 1 , 7  
"!!" E P Z  20  35  38 , 4  0 , 9 2 , 0  
+ E P E  38 , 2  0 , 8 2 , 4  
2 9  E PZ 1 9  3 0  4 7 , 7  0 , 9 1 , 0 
E P E  5 0 , 0  1 , 2 2 , 2  
3 0  + E P Z  0 0  0 2  48 , 0  0 , 9 1 , 5 
+EPE  48 , 0  0 , 9  2 , 0  
xz  0 8  4 2  4 5 0 , 8 1 , 0  
XE  4 5 0 , 8  2 , 0  
'!l' E P Z  1 8  1 5  48 , 0  1 , 0  1 ,  8 
E PE 1 tS 1 5  4 8 , 0 1 , 3 1 , 7 
JL Y 0 1  x z  0 6  1 6  o o  1 , 0 1 , 0 
XE 0 0  1 ,  1 3 , 8  
E P Z  0 7  1 3  0 0 , 0 1 . 1 0 , 8  
E P E  0 0 , 6  1 I 3 6 , 0  
I 
- 1 6  -
D ate Phase 
--r JL Y 0 4  + E P Z  
+ E P N  
L P  E P Z  
L P  E P N  
LP E P E  
0 6  + f P Z  
E P N 
t P Z  
E P N  
E .,:,  Z 
E P N  
0 7  E P Z  
E P N 
E !J Z 
t i,.> N 
+ I P Z 
-E �!\J  
O b  E P  Z 
E P N  
+ E l-1  Z 
- E P N  
+ I P L  
+ E �N 
E P Z  
E P N 
0 9  x z 
E. P N 
E P Z  
E jJ N  
-IP ? 
+ E P N  
E P Z  
+ l tJ Z 
+ E P N 
10 - I P Z 
E P N 
+ I P Z 
� E P N  
F P Z  
E 1-' N  
E P Z  
E. P N 
1 1  + E P 7  
f ;,-, N 
+ E P Z  
E t-' N  
Arri val time 
h 
2 3  
2 3  
0 9  
2 0  
2 3  
1 1  
12 
1 8 
0 1  
0 1  
l b 
2 U 
0 1  
0 �  
0 4  
09 
1 6 
0 4 
0 7 
1 :>  
1 5  
00 
O U 
i 
m 
5 2  
5 2  
3R  
48  
5 6  
47 
=> 6  
� 5  
0 1  
0 6  
2 3  
:> 9  
17 
1 6 
2 3  
1 9  
5 7  
5 2  
1 4  
1 2  
17 
3 7  
0 8  
37  
s 
44 , 7  
4 4 , 4 
54 , 0  
5 2 , 0 
5 2, 0  
5 1 , 5 
5 2 , 4 
42 , 5  
4 3 , 5  
2 4 , 0 
23 , 4  
1+ l , 2 
3 7, 1  
5 5, 1  
5 6 . �  
54 , 4  
5 4 . 4 
1 1 , 2  
1 4 , 6 
0 4 , 9 
0 5, 0  
3 0 , 6  
3 0 , 8 
0 2 , U  
0 2 " 0 
0 5 ,  9 
5 5 , 9  
58 , 6  
5 9 , l  
0 1 , 0 
0 1 , 1 
0 4 , l 
0 5 , 1  
3 2 , 8  
3 2 , 6  
3 3 , 3  
.3 3 , 2 
0 0 , 6  
0 0 , 6  
2 0 , 6  
2 0 , 3  
0 5 , 6  
0 2 , 6  
o � . 3 
0 5 , 6  
1 0 , 4 
10 ,8 
' I 
- 1 7  -
Period Amplitude 
(sec onds) (mm) 
1 , 6 1 6 , 0  
1 . 5  1 5 . 0 
1 8 , 0  5 , 0  
1 6 . 0  2 . 5  
1 4 . 0  2 , 5 
1 • 3 1 , 6 
1 , 2  1 , 0 
2 .  -3 2 , 6 
1 , 8 2 . 5 
1 , 1 0 • ., 
0 , 9 1 , 8 
() • 9 1 ,  0 
1 • 0 1 , 5 
1 , 1 ? , O 
0 .7 1 ,  0 
1 ,  5 2,4 
1 , 6 2 . 0  
1.3 2 , 0 
1 ,  0 1 , 0 
1 , 8 ? , 8 
1 . 2 1 , 8 
1 ,  3 ? , O 
l • 3 1 . 4 
1 , 8 1 , 5  
1 ', 0 1 ,  0 
1 , 5 1 , 0 
o . 7 ? , 5  
0 , 8 1 .  8 
0 . 9  1 , 0 
0 ,7 3 , 8  
0 , 7 2 , 0  
1 � 9 2, 0 
2 , 0  3 . 0  
1 , 6 5 , 0  
1 � 0 4 , 0 
1 . 4 3 , 5  
1 , 2  5 . 0  
1 , 8 6 . 0  
2, 0 4 , 0 
2. 0 2 , 0 
L, 5 1 . 5 
1 , 5 J • 8 
1 , 4 3 . 0 
1 , 1 ? . 5  
1 , 3  1 , 8 
0 , 7 2,8 
0 , 5  3 . 0 
D ate Phase j Arri val time Period Amplitude 
h m s (seconds) (mm) 
J L Y  1 1  E P Z  0 6  1 0  0 9 , 8  1 . 3 1 • 5 E P N 1 1 � 3  1 , 3 1 , 0  1 �  E P Z  0 6  5 9  2 3 . 9  1 , 7  0 , 8  f PN 2 4 , 2  0 , 9 1 • f;3 E P Z  1 3  5 6  5 3 , 0  1, 9 4 . 5  E l-' N 5 .; , 6 1 , 2 2 . 6 E P ?  1 5  5 3  0 3 , 7 1 . 7 2 , 8 E. P N  0 3 , 1 1 • 7 2 , 8 E P Z  16 0 0  0 0 , 8  1 , 4 3 , 2  X N  1 :)  5 9 5 7 , 7  1 . 3 2 , 0  x z  1 9  2 7  0 2,8 1 , 7 1 . 8  XN  0 2 , 0  1 • 0 1 , 8 1 3  E i-> Z  O U  30 4 2 , 5  0 , 9 1 , 5 E PN 4 5 , 0 1 ,  3 2,0 1 4  E P Z  Q :,  3 3  0 2 , 8  0 , 9 0 . 1  E P N  04,4 0 , 8 0 , 8 
E:. p z 1 9  47  3 5 , 4 0 , 9 0 , 4 E P N  3 1 , 4  0 , 7 1 , 8  E P Z  2 0  3 2  1 1 ,  1 0 1' 7 0 , 5 + E P N  1 3 , 0  0 , 6  2 , 8  1 5  E P Z  0 1  2 3  3 1 , l  1 � 3 1 .  0 E P N  3 1 , 0  0 !1 9  0 , 6 E P Z  1 2  5 8  3 7 , 4 1 , 4  1 ,  0 E P N  36 ,1  1 ,  1 1 , 0  E P Z  1 8  42 2 1 , 6 0, 8 0 , 8 
E P N  2 1 , 4 0 . 9  1 , 5 X l  1 9  24 2 6  2 , 0  1 , 8 XN 0 0 1 ,0 3 , 0  E P l  22 5 6  1 2 , 4 0 , 9 1 , 0  EP N 1 2 , 9  0 ,9 2 , 0  l b  E l,)  l 0 1  54  O B , 0  0 , 8 1 ,  0 E P N  0 7 , 7  0 . 1 1 I 8 
X l  0 4  1 2  1 8  1 . 7  1 ,  0 X N  .3 0 1 , 8 1 I Q  x z  05 5 4  4 5  1 " 1 1 ,  0 
XN  46 0 , 9 1 ,  0 E P Z  2 0  44 4 9 11 4 2 , 3  1 , 7 E P N  49 . 1  1 � 2  1 . 5 x z  2 1  1 6  59 , 4  0 , 7  0 , 3 E P N  5 1 , 2 0 , 6  1 , 0 + I P Z 2 1  4 5 0 5 , 7  0 , 9 1 , 8  - E P N  0 5 . 6 0 , 8 1 , 5  1 7  E P Z  14  44 o � � 4  0, 9 0 , 8 E P N  4 3  5 3 , 4  1 . 2 1 .  0 E P Z  1 5  3 7  2 2. 6  1 , 3  o � s  E P N  2 3 , 0 1 , 2  1 , 2 E P Z  l b  3 8  2 0 , 7  0 , 6  0 , 4  
- 1 8  -
I 
Date Phase Arri val time Period Amplitude h m s (seconds) (mm) 
J L Y  1 7  E P N 1 6  3 8  1 7 , 4  0 , 7 1 , 2 
x z  1 7  2 7  4 8  1 . 2 l .  0 
E P N 4 6 . 0  0 , 8  1 . 2  x z  1 8  0 1  2 0 , 0  1 , 8 1 . 3 
X N  0 0 5 8 , 4  l .  6 1 . 5 
1 {) X l  0 6  4 f.  ? 7 , 4  1 , 8 1 , 3  
X N  0 2 , 4  1 , 6 2 , 4  
x z  O b  58 1 4 , ,  1 , 1 1 . 2  
X N  5 7  3 8 , 3  0 , 8  4 . 0  
E P Z  0 7  i 3  1 8 , 5  o � 9 0 , 9 
E P N  1 7 , 9  0 , 8  2 , 5  
+ E P Z  1 5  3 3  1 4 , 8  2 . 1 4 , 0  
X N  1 6 , 3  1 , 5 0 , 5 
E t->  Z 2 1  5 9  5 1 , 3  0 , 6  2 . 0 
- I P N 5 0 , 3  1 • 3 2 . 0  
.,. I P E  5 1 , 3  1 , 4  3 . 8  
1 9  E P Z 0 3  2 3 3 9 , 9  1 ,  0 2 . 4 
E P N  3 9 , 3  I 1 , 0 n , 5  
+ I P E 3 9 , 3  1 .  0 5 , 5  
2 0  E � Z  0 8  0 9  2 6 , l  1 � 7 2 . 4  
E P N 2 6 . 3  1 , e 1 , 5  
f P f  0 8  0 9  24 , 5 1 .  8 2 , 6 
E P Z  0 8  3 1  5 3 , 3  1 � 3 1 , 5 
XN  5 5 , 3  1 • 3 1 , 0 
X f..  54 , 3  1 , '.3 1 .  5 
E P Z  l / 0 3  3 5 . 3  1 , 0 2 . 5 
F P N  3 6 , 3  1 , 0 3 J� 
E µ E 3 6 , 8  o , 9  4 , 5  
E t-J 7 2 3  '+ 7 3 6 , 2  1 , 1 j . 5  
E. P N  7, 7 ' '::, 1 , 4 1 • 1 
E t->E  3 7 , 2  1 .  3 2 • ::, 
2 1  - I P Z 0 4 3 0  5 5 , 8  1 , 0 � 3 . 0  
t � Z  3 2  29 , 2 � . 4  6 , 5  
+ I P N 5 0  5 3 . e  1 ' () 1 4 , 0  
E S N  3 2  3 0 , 4  1 ,  0 7 , 0  
- I f-> E  3 0  5 4 . 2  1 , 0 1 2 , 0  
+ E S E 3 2  "3 1 , 2 1 , 4 7 , 5  
- �PZ 04  4 0  3 3 , 2  1 .  0 2 . 8 
+ t P N  3 0 , 8  1 .  2 2 2 , 0  
+ E P E  , l . d  1 ' "3 4 0 , 0  
2 2  E P Z  0 2  4 3  1 6 , b  1 , 1 7 , 0 
E � N  0 2  4 3  1 7 , 7  0 , 9 4 . 5 
E f'J E"  1 7 . 5  0 � 9 1 1 . 5  
x z  0 8  1 3  1 9 , 2  1 . (} 1 ,  4 
f P N  2 2 , 2  1 . 7 ? , O 
f P E 22 , 1  1 • R 2 . 5  
E l-'  Z l U  0 0  0 8 , 4  0 . 8 1 , 2  ' 
- 1 9  -
I 
D ate Phase Arri val time Period Amplitude h · m  s (seconds) (mm) 
J L Y  2 2  E P f'..J  1 0  00 o � . 2  0 ' H. 2 , 2 
E P E  0 6 , 0  0 , 7 3 , 0  
2 3  +I PZ  0 1  4 1 54 , 6 I) .  9 1 0 , 5  
'"' E P N  5 5 , 0  O . h ? , 8  
• E �E 0 1  4 1  5 5 , 0  1 , 3  6 , 2  
E P Z  0 1  5 1  52 , 1  0 , 5 1 t 5 
E P N 5 2 , 0  0 ! 5  1 , 0  
E P Z  1 2  0 4  5 5 ,0 () .  7 1 , 5 
E S Z  0 6  5 8, 4 0 , 9  3 , 0 
E P N  Q4 5 3 , 8  o . 6  2 . 0  
+ E S N  0 6  5 0 , 3  0 � 7 7 . 0 
E P E  04 4 6 , 0  0 , 6 1 . s  
+ESE  0 6  4 7 , 0  1 , 2  1 0 , 0  
E P Z 1 5  04 0 9 , 1  0 , 5 0 , 8  
E P N  1 5  04 06 , 2  0 , 6 1 , 5  
E pE 06.0 0 , 4 1 , 5 x z  1 8  3 2  3 4  0 , 8  1 , 0  
f PN 30 , 0  0 , 6 2 11 8 
E P E  30 , 5  0 , 9 2 , 0 
x z  2 0  0 5  2 1 , 0  0 ,5 1 ,  0 
E P N  1 6 ,0 0 , 4 3,2 
E PE 1 8 . 5 o . s 2 ,4 
2 4  - I P Z 0 8 06 0 7 , 0  1 , 0 9, 5 
E 5Z 0 7  5 6 , 0  1 , 1 2 . 3  
+IPN  08  0 6  07 ,0 o , 7 9 , 0 
+ E S N  0 7  56 , 0  1 , 1 2 , 3 
-,. J P E 0 6  07 , 0  1 , 3  7 , 5  
E S E  0 7 56 , 8  1 . 2  3 , 2  
E P l  1 2  j Q  7, 7 ,  7 o � 6 1 t Q 
E ._, N  3 7 , 8  0 , 5  2 , 6  
E P E  3 7 , 5 0 , 5 2 , 0  
-IPZ  1 3  1 0  3 5 , 4  0 , 9  3 , 0 
E P N  36 , 3  0 , 8  1 , 5  
-EPE  3 5 , 7  0 , 8 3 , 0  
+I P Z  2 0  1 4  35 , 0 1 , 0  2 3 , 0  
... I P N  3 � , o  0 , 9 1 4 , 5  
... I P F.  3 5 , 0  0 , 9  1 1 , 0 
-EPZ  2 0  5 3  5 2, 7  0 , 7  8 . 5  
.. E P N  52 , 6  0 , 8  1 0  11 Q 
+EPE 5 2 , 5  0 , 6 1 1 , 5  
E P l  2 0  5 6  58 , 0  0 , 8 1 ,  8 
E PN 5 5 , 6  1 ,  1 1 .  8 
E P E  52 , 7  1 , 3  4 , 0 
E P Z ? l  04 0 4 , 4  1 ,  0 0 , 5 
E PN 2 1  04 0 4 , 0  1 ,. 0 1 , 0 
E P E  0 4 , 0  1 , 6  2 . 3  
x z  2 1  
i 
1 1  3 0 . 0 ·1 0 , 7  0 , 7  
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I 
D ate Phase 
J L Y 2 4  x r,
, 
J \: 
XE  
2 5  E P l  
E. P N 
E P E  
E fJ Z  
F P N 
E P F: 
2 6 E P Z  
E P N  
E P F.  
E P Z  
F P N  
E P E  
E P Z  
f PN 
E P E  
E P Z 
X N  
E P E  
xz  
E P N  
E P E  
2 1 + F.. P Z 
E P N  
- E P E  
+ E P Z  
2 8  E P c. 
F P ?  
E. P N 
F P F  
E P Z 
• E P N  
+ E PE 
� I P Z 
.,, f: P N  
- I PE 
+ E P Z  
E P N  
E P E  
E P Z 
+ E P N  
� t PE 
2 9  � E P Z 
+ E P N 
+ f: P E 
3 0  E P Z  
j Arrival time 
, h m s 
· - . • ,  �--
I 2 1  1 1 0 l , 1,., I 
1 6 , 0 
O U  0 0  4 0 , 0  
3 8 , 3  
3 7 , 0  
0 6  2 1 4 4 , 0  
4 2 , 5  
O b  2 1 4 2 , 0  
0 4  1 6 2 0 , 4  
1 7 , 9  
1 5 , 9 
0 5  5 9 0 2 , 9 
0 4 , 9  
Q .3 , 3 
O b  4 7  2 7 . 5  
?. S , 9 
2 6 , 9  
2 0  1 9  2 0 , 9 
2 6 . 5  
2 0 , 9 
2 0  4 7  5 1 , 9  
4 6 , 9 
48 , 4  
0 /  1 6  5 b  •. o 
5 6 , 8 
5 6 , 1 
1 6  2 1 1 5 , 8  
o o 5 0  34 , 1  
0 3  54 2 0 , 8  
2 0 � 2  
2 0 , 0  
0 4  1 2  4 9 , 8  
4 9 , 8  
4 9 , 2  
2 0 24 5 8 , 7  
5 9 , � 
5 8 , 8  
2 0 2 7 4 3 , 0 
4 4 , 3 
4 3 , 2 
2 2 3 0  2 5 , 4 
2 5 , 8  
? 5 , 6  
2 1 5 0  3 U , 8  
3 0 , 8  
3 0 , 8 
0 8  2 0 , 38 , 2  
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Period Amplitude 
(seconds )  (mm) 
o . 7 1 , 8 
o . s  2 . 4  
1 ,. 1 1 , 2  
1 .  3 2 , 5  
0 . 8 1 . 5  
1 . 3 1 . 4 
0 . 9 1 , ?  
1 .  1 2 , 3 
0 . 8 1 ,  0 
1 . 2  1 , 5  
1 , 0 2 , 5  
0 , 7  O , R 
0 . 8 1 • '5 
0 , 8 1 , 8 
1 , 7 1 . 5  
1 . 4  l , 0 
2 , 0  1 , 6 
1 , 7 2 . 4  
1 , 0 1 .  0 
1 , 6 1 , 8 
0 , 7  o . 4  
0 , 9 3 , 0  
1 .  0 2 . 0 
2 , 4 R , O 
2 , 0 4 . 7 
? , O l ? , 5 
1 , 3 6 , 2  
0 " 7  1 . 0  
0 , 8 0 , 5  
0 , 8 1 . 5 
0 , 6  1 . 6  
1 , 2 2 , 5  
1 , 0 2 , 3  
1 , 3  2 , 0 
0 , 9  8 , 0 
0 , 8 1 0 . 0  
1 .  2 1 5 . 0 
1 ,  0 1 6 " 0 
0 , 8  5 . 5  
1 , 3 9 ' c:; 
0 , 9 6 , 0  
0 , 8 3 , 0  
1 ,  0 5 , 0 
l ,  6 2 , 8 
0 9 . ' 2 . 6  
1 , 5 3 , 5  
1 , 3 1 , 6  
Date Phase Arri val time Period Amplitude 
h m s (seconds) (mm) 
J L Y  3 0  f: P N  Od 2 0  ·3 2 , 3 1 • 1 3 . 2  
F: P E 3 1 , 7  1 , 6  6 . 6  
E P Z  20 3 8  3 8 , 3  0 ,8 0, 8 
E P N  3 b , 4 0 , 9  2 . 0  
+ E Pf 38 , 2  0 , 8  2 . 8 
3 1  + E. P Z  O U  j 8  5 5, 6  1 ,  4 2 , 7  
+ E P N  56,2 1 , 3 J • 7 
E P E  '5 b ,  0 1 , 3 3 , 0  
+ E P Z  0 5  5 1  27 . 1  1 .  6 1 .  8 
- E PN 27 , 2 1 I 1 1 , 8 
- EPE  0 5  5 1  27 , 2  1 , 4 2 , 2  
+ I P Z 1 1  02 3 4,8 2 ,  1 1 2 , 0  
,.. f: p N  3 4 , 6  1 , 5 9 . 0 
- I PE 3 4 , 6  2 , 2  1 3 . 0 
L p + I P Z 11  0 2 3 9 . 7 12 . 0  7 , 0 
LP E .S Z  1 2  0 5 , 0  2 2 , 0  5 , 0 
LP EP N 02 59,7 1 3 , 0 2 . ?  
LP E S N  1 2  0 5 , 0  1 5 , 0  16 , 0  
LP E P E  0 2  41, 7 l t+ , 0 2 , 0  
LP E SE 12 06,0 1 5 , 0  14 , 0 
+ I r>  Z 1 2  43 4 9 , 7  0 , 9 4, 0  
... E P N  49, 8  0 ,  7 2 , 4 
.... I P E  4 9, 7 1, 0  2 , 5  
EP Z 1 3  0 8  39 . 6  0 , 8  4 , 0  
• E P N 39 , 8 0 , 7 2 , 0  
- E PF 39 , 8  1 , 0 3 , 8 
+ I P Z  1 S  2 9  1 0 , 0  0 , 9 2 , 5 
w E P N  0 9 , 8 0 , 9 1 ,  0 
.- E P E 1 0 , l  0 ,9 1,7 
f P Z  1 /  2 6  56 , 6  1 , 2 0 , 4 
E P N  l l 26 5 5 ,6 0 , 9 0 , 9 
E P E 5 7 , 3  0 , 9  1 ,  0 
E P Z  2 0  57 59 , 6  1 , 3 1 ,  0 
E P N  58 0 0 , 6  1 e 0 0 , 5 
E P E  0 0 , 1 1 , 4 1,2 
E P l  2 2  0 2  40 ,6 1 ,  0 1 . 4 
t. P N 4 0 , 6  1, 3  0 , 5  
E PE 4 0 , 0  1 , 4 1 1 4 AUG 0 1  + I P Z 0 1  44 04 , l ? , l  1 0 0 . 0 
E S Z  5 4  34,6 2, 5 6 , 0 
- J P N 0 1  44 04, 6 2 , 0 6 0 , 0 
ESN  54 1 6 , 1  3 11 4 1 0 , 0 
+ I t'E  44 04 , 5 2 , 0  9 5 . 0 
E S E  5 4  14 . 9  2 . 8  7 5 , 0  
LP + I P Z 0 1 44 0 5,6 14 . 0 24 , 0  
LP E !> Z  5 5  4 2.0 14 , 0 15 , 0  
LP - I P N 44 0 5 . 6  15 , 0  4 . 0 
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D ate Phase Arrival time I Period Amplitude h m s (sec onds) (mm) 
A UG 0 1  L P  E � N  0 1  5 4  2 2 . 0  1 7 , 0 1 1 , 0  
L P + I P E 4 4  0 :> ,  6 1 5 , 0  7 , 5 
L P  E � E. � 4 1 8 , 0 1 2 . 0  1 4 . 0  
E P Z  1 1  1 9  4 ts , 8  1 .  0 ? . O 
E P N 4 9 . b 1 , 4  1 , 0 
E P E  4 9 , 7  1 .  2 2 . 0 
+ F P Z 1 5  � 5  5 0 , 5  J ' 2  7 , 5 
f P N  5 0 , 4 1 • 1 4 . 5  
- E P E  I 5 0 . 3 1 ,  3 8 . 0 
0 2  E X I R E ME M ! CR O S E I S M I C  A C T I V I T Y 
O :S  .. E P Z  
i 
1 �  1 7  4 2  it O 1 � 6 1 ,  A 
• E P N 4 1 , 6  1 , 0 1 , 2 
+ E P f 4 2 , 6 1 , 3 2 . 2  
,.. E P Z  1 7  4 3  4 6 , b 1 . 4 3 , 1 
E P N  1 7 43 4 1 . 6  ] • 5 1 , 5 
E P E  4 6 , 4  1 ,  5 :3 . 5 
+ F P Z  1 7  5 1  3 1 , 4  1 • 1 l ,  0 
E P N  3 5 . 6  1 , 0 0 • ") 
F: t-' E 3 1 , 3  1 , 5 1 , 5 
0 4  - I P Z 1 1  3 3  3 2  ,. 6  0 , 9  9 . 0  
- E � Z  3 4  0 2 . �  1 ,  9 6 , 0  
+ l P N :; 3  3 2 , b  0 . 8  5 , 3 
F � N  34  0 3 , 2  1 • 0 '5 , 0 
+ I i-> F  3 3  3 2 , d  0 , 9 B . O 
+ f :l F  1 1  3 4  0 2 , ?  1 . 4 6 , 5  
E P l  2 £  () 4 2 6 , 2  0 , 5  1 • !:, 
E P N 3 0 , 2  0 , 7  1 , 5 
E t->  E 26 . 5  1 , 0 ] ' 7 
E P Z  2 3  3 8  s � . s  0 , 4  0 , 8  
F P N  5 4 , 3  0 , 6 1 , 6 
F P E 5 5 . 5  0 , 6 l . ? 
0 5  + E !J l  0 0  2 9  5 0 9 0  1 ,  3 1 , 5 
- E  t-> N  4 9 , 7  1 , 0 1 . 0  
E.. P E  4 9 , ':>  1 ,  0 1 • 0 
+ I P Z 0 1  0 1  4 1 . 0  0 , 9 1 0 , 0  
.... I P N  4 1 , 0  0 , 9 5 , 5  
... I PE  4 1 • Ll 1 , 0 7 , 5 
E P Z  0 8  3 7  5 5 , 0  1 , 0 1 . 2  
E P N � 4 . 0 o . 7  l , 4 
E l-' E  54 , 3  o . 7  2 . 0 
+ I iJ Z  1 6  0 0  3 9 . 2  1 I j 1 7 . 0 
- I P N 5 9 , 2  1 , 1 1 � . o 
+ I P E 3 9 ,. 3 1 , 4 1 6 . 5  
O b  f !J Z  0 2  2 7  4 1 . 4  o . 8  1 11  0 
E P N  0 £  2 7  3 1.J . 8  1 , 0 1 ,  5 
t. P E  3 9 , 0  1 ,  0 2 , 2  
t.. P Z  1 7  1 7  3 5 . 4 1 , 0 1 ! 2 
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D ate Phase Arri val time Period Amplitude h '  m s (seconds} (mm) 
A U G  0 6  E P N 17 1 7  2 7 , 4  1 � 4 1 ,  0 
E P F  27 , 4  1 , 3 1, 3 0 7 + I P Z  0 3  5 2  48 , 2  1 , 4  9 , 0  
- J P N 47 , 9  1 ,. '5 6 . 0 
- I PF 48 , �  2 , 5 8 , 5  
LP +E J.> Z  0 3  5 2  4 9  1 '5 , 0 4 , 0 
LP E S Z  04 0 2  1 4  1 0 ,. 0 2 , 5 
l,., P ,. E P N  0 3  5 2  4 9  1 3 , 0  1 , 5  
L P -. ESN  0 4  0 2  0 8  1 2 � 0  8 , 0 
L P EP E  0 3  5 2  5 1  10 , 0  1 . 2  
L P  E S E  O tt  0 2  08  1 3 , 0  4 , 8  
+ E f-> Z  O b  48 41 . 4 2 , 3  2 , 5  
- E P N  4 1 , 7 1 , 7  3 , 6 
+f pE 4 4 , 8  1 , 6 2 , 5 
L P  EPZ  0 6  4 8 4 5  8 � 0 2 , 2 
L P  E 5 Z  :> 6  3 6  1 1 , 0  5 , 5  
L P  E JJ N  48  4 2 10 , 0  1 . 2 
LP E S N  O b  5 6  4 1 1 3 , 0 5 , 0  
+ I PL 1 0  1 5  48 1!1 2 2 , 2  7 , 5  
... f JJ N  48 , 1  1 ,  1 4 , 0 
'"" I  P E  48 , 2  1 ,  1 8 , 0 
+ I P Z 14 34  09 , b  1 ,  1 12 , 5 
+IP N 10 , 8 1 ! 1 8 , 2 
� I P E 09 , 7 1 , 0 1 5 , 0  
L P + E P Z  1 4  :,4 1 1  1 6 , 0  6 , 0 
L P  ES Z  4 3  3 3  15 � 0  4 , 0 
L P  E P N  34 1 1  1 4 , 0  2 , 0  
LP E S N  1 4  4 3 30 17 , 0 8 , 0  
LP E. P E  34 1 1  l '5 ,  0 2 . 0  
L P  E S E  4 3  3 0  1 5 , 0 '5 ' 5 
0 8  EP Z  0 4  4 3  09 , 9  1 ,  3 1 , 6 
E P N  1 0 , 0  1 , 2  1 , 5  
E P F. 10 , 0 1 � 6  4 , 5  
E P Z  0 1  49  1 4 , 1  1 ,  0 L, O 
E f-> N  1 4 , 5  0 , 7 0 , 6 
F P E  0 7 ,  3 1 , 0 o . B  
xz  1 8  3 1  1 8 , 3  1 ,  0 0 , 5 
E P N  1 8  3 1  12 , 3  1 ,  0 1 ,  2 
EPE  1 4 , 3  1 , 4 1 , 5  
E P Z  2 3  5 3  4 1 , 1  0 , 9 1 , 0  
E P N  4 1 , 3  0 , 8  1 , 5 
EP E  4 0,5 1 , 2  2 , 0  
0 9 E P Z  0 1  3 4  0 2 , 3 1 � 1 0 , 8  
E P N  0 2 , 5 0 , 7 1. 0 
E PE 0 2 , 7  1 I 2 2 . 0  
E. P Z  0 2 38  1 3 , 3  1 , 3  0 , 9 
E P N  12 , 3  1 , 3 0 , 7 
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Date Phase Arri val time Period Amplitude 
h m s (sec onds) (mm) 
A U G  0 9  E P E  I 02 3 8  24 , 3  1 , 3 1 ,  0 
X l  0 9  29 1 6 . 3  1 ,  0 1 ,  0 
E P N  0 4 , 8 1 , 3 1 .  0 
E P f:  0 3 , 8 1 , 0  1 , 4 
.... 1 p z 0 9  :> 1 2 8 , l 1 ,  0 4 , 0 
+ E P N  28 , 0  1 ;o 1 , 5 
+ E l-'E 2 7 , 8  1 , ?  3 . e  
E P l  1 1  03 3 9 , 3 1 , 0  2 , 8  
E P N  4 2 , 8  1 ,  0 0 , 8 
E P E  4 1 , 6  1 ,  8 2 . 3  
.. E P Z  l j  1 4  4 0 , 7 1,6 9, 0 
+ E P N  40 , 9 1 , 4 8 1'  0 
- E P E  4 0 . 5  1 . 2  14 . 5  
L P  E P Z  1 3  1 4  4 2  8 , 0 3 .0 
LP E � Z  2 1  20 l 3 ,. 0 5 , 0 
LP E P N  1 4  4 5  7 , 0 0 , 7 
LP E � N  2 1  2 1  1 3 , 0 5,0 
L P  E P E  1 4 4 4  6 , 0  1 , 5 
LP E. S E  2 1  23 14 , 0 9 , 0  
+ I P Z 1 7  5 3  15 . 3  1 , 2 6 , 0 
... E l,) N  1 7  5 3 1 5  2 Q , 8 3 ,0 
"" I  PE  1 5 , j 1 , 2 9 , 0 
1 0  E I-'  Z 0 0  2 4 4 2 , 2  1 , 8  1 . 5  
X N  3 9 , 2  1 , 2 1 , 3 
X E  24 , 6  1 , 8  3 . 5 
1 1  - I P Z Q j  5 8  24. 9 1 ,  0 2 , 0  
+ E P N  24 , 7 1 . 0 1 . 8 
- E P F.:  2 4 , 9  1 , 1 1 , 5  
x z  25  2 0  48 , 1  1 , 0 0 . 5 
XN 42· , 1 1 � 2 0 , 5  
E P E  23 20 38 . 7  1 , 9 2.5 
1 2  x z  0 4 3 1  3 7 , 9  1 , 2 0 , 8  
XN 28 , 8  0 , 8  0 , 8  
XE  2 7 o • 1 , 3 5 , 0 
1 3  - E � Z  0 8  4 1  1 2 , 7 1 , 2  1 3 , 5 
"" E P N 1 3 . 3  1 , 3 1 0 , 0  
+ E P E 1 3 , 6  2 , 2  21 . 0  
1 6  E l,) l  1 2 3 6  48 , 0  0 , 9  1 ,  8 
E P N  47 , 0  1 , 0 1 , 5  
E PE 4 :> , 0 1 1 3  3 , 0  
1 7  E t-> Z Q j  1 7 38 , 9  1 , 3 0 , 7  
E P N  3 8 , 9  1 ,  0 1 , 2  
XE 3 6 , 9  1 ,  0 1 , 5  
x z  O d  05 4 5 , 9  1 , 3 0 , 8  
E P N 3 6 , 4  1 , 3  1 .. 0 
E P E  3 4 , 9  1 , 3 1 , 5 
1 8  E P Z  0 4  0 7  5 2 , 6  0 , 8  1 , 8  
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I 
Date Phase Arrival time Period Amplitude h m s (seconds) (mm) 
A UG 1 8  E P N  0 4 0 7 50 , 5 0 , 9  3 . 2  
f PE 4 8 , 4  0 ,9 2 , 8  
E:. P Z  0 4  4 2 0 7 , 6  1 • 0 1 , 4 
E P N  04 4 2  o .; , o 1 ,  0 2, 1 
E P E  0 2 , 2  1 ! 6  3 , 5 
E P Z  0 9  2 9  48 , 2  0 , 9 l , 5 
E P N 48 , l 1. 3 2, 0 
E PE 4 7 9 ' 1 ,  7 2 , 0  
t PZ 1 (j .:S l  0 6 , 5  1 , 2  1 . 5 
XN  0 7 , 4  1 , 3 0 , 5  
X E  0 3 , 5  1 , 2  3 , 5  
Xl 2 u  2 5  1 0 , 6  0 , 7 1 , 0 
X N  0 2 , 4  0 .  7 ? , O 
XE 2 0 . 25 05 , 0  1 , 6 1 , 2  
1 9  E X T' R t ME  M I CROSl:. I SMI C ACT I V I T Y 
2 U  E 1-' Z  01 · � 3 5 2 , 5  1 , 0 I 0 • 5 
E P N  5 2 , 5  0 ,8 ? , 0 
E P E 5 1 , 8  O , R 1 , 7 
F P Z  04 2 1  5 5 , 8  1 ,  0 1 , 0 
E P N  5 � , 6 O , B  1 , 5 
E P f  5 5 , 1 0 , 8  1 , 7 
E l-'Z 0 /  � 7  30 ,0 1 ,  0 1 , 1  
E P N  2 8  , 8  1 , 0 1 , 2  
� P E  ? H , 8  0 , 9 ? , 4  
;? 1 E P l  04 4 8 4 2 ,7 0 , 7 1 , 0 
E P N 4 2  9 o , q 3 , 0 
E P E  4 3, 3 0 . 7 1 • 0 
E PZ 14 1 4  25 , 9 1 , 2 2 , 2  
E PN 26 , 7  0 , 8  1 ,  5 
E P E  2 6 , l 1 , 1 3 , 9  
E P Z  1 7  5 8  39 , 7 1 , 4 0 , 6  
EPN 2 4 , 2  1 , 9 1 • 0 
E P E  28 . 7  1 , 3  2 ,  0 
2 2  E PZ 0 0  3 9  5 1 , 7  1 , 2 1 ,  0 
21 E P N  0 0  3 9  49 , 2 1 , 3  1 , 2  
E P F  4 6 , 9  1 , ? 2 , 4 
22  + I P Z 0 6  � o  56 , 8  1 • 0 1 9 , 0  
- I PN 5 7 , 0  1 ,  0 1 7 , 5  
+ I P E 5 6 , 9  1 , 0 1 7 , 0  
L P  E P Z  0 6  :> 1  0 0  6 . 0  2 , 0  
L P  E S N  07 0 0  1 6  2 3 , 0  2 , 5  
E P Z  1 8  3 4  3 5 , 2  1 , 8  2 , 0 
E S Z  3 5  38 , 0  1 , 4 3 , 0 
E PN 34 4 1,3 1 , 7 1 .  0 
E !:> N  1 8  3 5  3 9 , 4 1 , 5 2 , 4 
E P E  3 4  36 , 0  1 , 3  1 , 3  
E S E 3 5  
' 
3 ts , 9  1 , 3 2 , 8 
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I Arrival time \ Amplitude Date Phase Period h J  m i  s (seconds) (mm) 
A U G  2 3  + E l-) Z  1 7  0 8  3 0 , 2 0 , 9  2 , 2  
- f P N  3 0 , l  0 . 9 1 . 5  
E tJ Z  1 8  1 4 4 7 , b  0 , 7  1 , 3  
- E P N  t+ 7 ,  9 1 , 0 3 , 8  
FY E 1 4 / ,  2 1 , 2 j , 0  
F f-> Z  2 0  5 9  0 ts ,  8 o· , 9 1 , 5 
f: P N 1 0 , 0 1 , 2 3 , 2  
EY E 2 0  5 1  2 6 , t1  1 , 3 B , O  
2.5 E P Z  0 5  0 2  3 ti , 5 1 • :, 1 .  8 
E P N  3 3 , 5  1 , 0 0 , 3  
E j.) E  3 4 , 3 1 , 5  2 . 2 
E P Z  1 tl 0 3  0 6 , 0  1 , 4 2 , 5 
E PN 0 5 , 3 1 , 0 3 , 5  
- E P E  0 5 , 2  1 . ?  6 . 8 
2 6  I + I P Z 2 1  3 9  2 1 , ':>  l , 0 7 . 5  I 
- I P N 27 , 6  1 , 0 7 . ':> 
+ I l-' E ? b , l  ] • 2 F L  0 
2 1  E P 7  0 2  0 3  5 3 , 4  1 ,. 0 1 , 3  
E P N 5 3 , 4  1 , 0 ? , 2  
F P E 5 5 , 9  1 .  0 5 • ':> 
EPZ 0 4  O R  5 4 , 1  0 . 8 1 ,  2 
f P N  '5 4 , 4  0 . 8  l . �  
E IJ E  5 3 , 6 1 , 2 ::S , 8  
E P Z  O l  5 3  2 0 , 3  0 , 7  1 • :, 
F P N  1 7 . 2  o , 7  3 , 0  
f.. j-J F  1 7 , 6  0 , 9 :, • ?. 
+ F.. P Z  1 4  0 1  2 0 , 6  ? , 4  ? , 4  
F Y N  1 4  0 1  2 0 ,  4- 1 . 9 1 . 8 
E P E ? O , �  ? , 5  2 , 5 
E P Z  1 1  3 9  4 0 ,2 0 . 7  2 , 5 
F. P N 4 0 , l  1 , '?. 5 . 0  
I E. P E  4 0 , 4 1 , 2  9 , S  
E P Z  1 9  3 3  4 4 , b 0 , 6 2 , ?  
E. P N  4 2 , 7  1 ,  0 6 , 0  
E t-> E  4 5 ,  '+ l , 0 8 , 0  
I E P l  1 8  5 1  2 9 , 4  0 , 6  3 . 0 
f P N  �  0 ,  6 0 , 8 5 , 5  !: P E  19 5 1  3 0 , 6  1 .  0 7 , � 
28  -. E P Z  1 0  0 9  2 6 , 6  1 ft 8 8 , 5  
E P N  2 6 , 4  1 � 3  3 . 5 
E Pf 2 7 , 0  1 ,  4 3 , 0  
L P  F P N  1 0  1 1  0 5 , 0  1 2 , 0  3 , 0 
LP  E �N 2 0  3 2 11 0 1 2 , 0  6 . 5  
L P  E P E  1 1  0 6 , 0  1 1 , 0  2 . 0 
L P  E � E  2 0  3 b , O  1 4 , 0  6 , 0 
E P l  1 5  1 4  0 1 , 7  1 ,  4 1 2 . 0  
E P N 0 2 , 4  1 , 9 1 0 , 0  
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D ate Phase 
AUG 2d  E j,J E  
2 9  E J.J Z  
E j,J N  
E PE  
E P Z  
E P r\  
E P E  
E p Z  
E P N  
E P E  
... I P Z 
+ I P N  
+ I P E 
3 0  + E P Z  
- E P N  
+ E P E 
x z  
X N  
XE. 
+ E P Z  
+ E P N 
+ E PE 
EPZ  
E P N  
E P E  
!> E P  0 1  E P Z  
E P N  
E P E  
xz 
E P N  
E. P E  
0 2  E P l 
E S Z  
E P N  
E S N  
E P E 
E SE 
0 3  x z  
E P N  
E P E 
E l-' Z  
E P N  
EPE  
+ I P l 
� I PN 
+ I P E 
0 4  + I P Z 
Arri val time 
h 
1 5  
Q j  
0 4  
1 1  
2 2 
0 9  
1 8  
2 0  
2 0  
2 3  
0 �  
1 0 
1 0 
O ts  
0 3  
1 5  
2 0  
0 3 
m (  s 
1 4  
4 5  
5 2  
39 
2 9  
0 5  
4 0  
0 2 
0 2  
4 3  
5 0  
1 9  
1 9  
!>8 
45  
44 
5 1  
53  
5 6  
0 1 , 4 
2 4 , 4  
2 0 , 4  
2 0 , 0  
1 1 , 4  
0 9 , 4 
0 9 , 9 
2 8 , 4  
2 7 , 0 
2 7 , 9  
2 0 , 3 
2 0 , 3  
2 0 , l  
42 , 6  
42 , 6 
4 2 , 8 
54 , 3 
3 8 , 8 
5 5 , 3 
2 0 , 9 
2 0 , 5  
2 0 , 8  
53 , 5 5 3 , 3 
5 4 , 4 
3 6 , 2  
3 2 , 2 
3 2 , 2  
54 , 2  
4 5 , 2 
44 , 9  
1 7 , 1  
39 , 5  
1 6 , 3 
3 9 , 9  
1 6 , l  
3 9 , 9 
0 4  
45 , 7 
4 5 , 5 
0 3 , 1  
0 0  8 , I 
0 2 , 6  
4 4 , l 
4 4 , 3 
44 , 1  
2 2 , 1  
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Period Amplitude 
(seconds) (mm) 
1 , 3  1 4 , 0  
1 , 0 0 , 8  
1 , 0  1 . 2  
0 , 8 2 , 0 
0 , 8  1 , 2  
1 ,  0 1 A t -
1 , 2  l ,  4 
0 , 8 1 , 0  
0 , 9 l ,  8 
1 , 0 2 • .0 
1 , 2 3 , 0  
0 , 8 1 , 7  
1 ,  1 3 , 0  
1 , 7 5 , 2 
1 , 4 7 , 5 
1 , 3 7 , 0  
0 , 9 1 ;a 
1 , 0 1 , 2  
1 , 2 2 , 6 
1 , 5 3 , 6  
0 , 8 3 , 2 
1 , 2 5 , 7  
1 , 3 1 . 5  
0 . ,.., 0 , 8 
0 , 6 1 , 0  
0 , 6  0 , 7  
0 , 7  1 ,  l 
0 , 6  1 , 2 
2 , 0 1 , 0  
1 ,  0 1 , 2  
1 , 6  2 .  :> 
0 , 6 0 , 5 
o . s  0 , 9  
0 , 6  0 , 4 
0 , 9  4 , 0 
0 , 7  0 , 8 
o � 9  4 , 5 
0 , 9  0 , 5  
l , 5 4 , 0 
l • 3 6 , 5  
0 , 7  l ,  4 
0 , 8  1 , 4  
0 , 7  2 , 3  
1 t 1 7 , 0  
1 , 0 6 , 5 
1 , 3 9 , 0 
1 , 6 2 , 8  
D ate Phase Arrival time Period Amplitude 
h Ill s (seconds) (mm) 
S E. P  0 4  - I P N 
I 
Q j  l � 6  2 2 , 1  1 , 1 2 , 0  
+ E P E 2 1 , 9  1 , 3  2 , 8  
F J.> Z  0 6  1 2  56 , 0  2 , 0 0 , 9 
E P N O b  1 2  5 6 , 6 2 , 3  1 , 4 
+ f l-' E 56 , 6  1 , 6  4 . 0 
0 7  - I PZ  0 9  44 2 0 . 1 1 " -2 2 , 5  
+ E P N  2 0 , 1  o . 7 1 . 4 
+ I P E 2 0 11 7 1 , 0  2 , 4  
+ I P Z 1 4  1 1 3 7 , 2  1 , 6  3 . 2  
+ I PN 3 7 , 7  1 , 0 2 , 0  
+ I P F 3 7 , 4 1 , 3  3 . 6  
0 8  E P Z  0 2  22  2 2 , 3  1 , 0 0 , 7 
E. P N 1 6 , 3 1 , 0  1 .  0 
E. P f 0 2  2 2  2 0 , 9 1 ,  0 0 , 8  
+ I P Z 0 7  5 9  3 6 , 7 1 .  0 3 , 0 
+ E r' N 3 7 , 1  0 , 9 1 � 4 
+ H., I:. 3 7 , 2  1 , 0  2 . 2  
E ._,  l 0 1:1  43  2 9 , l  1 , 2  1 , 2  
E P N  28 , 5 1 ! 1 1 , 0  
EPE  3 0 , 0  1 , 3 1 , 4 
E P Z  1 2  2 5  1 5 , 9  1 .  0 0 , 5  
E P N 1 5 , 9  0 , 6 1 , 9 
E P E  1 6 , 3  0 , 6  1 , 8 
+ I P Z 1 9  53  14 , 9  1 , 3 1 1 , 0  
- I P N 1 5 , l  1 ,, 0 1 0 , 5  
+ I tJ E  1 4 , 9  1 , 3 1 1 , 0  
0 9  E t-J Z  1 7  2 5  5 0 , 9  o , 7  2 ., 4 
F P N  t+ B , 2 1 , 2 4 11 5  
E P E 4 9 , 0  1 ,  0 6 , 8  
+ E P l  2 0  28 4 7 · ,  7 1 , 1 2 , 8  
E 1-' N  4 8 , 4  1 ,  0 3 , 0  
E P E  48 , 4 1 , 3  1 . 8  
1 0 - I P Z 0 8  0 1  3 7 , i:J 1 ,  0 4 . 8  
E P N  0 8  0 1 4 0 , 8 1 , 0 3 , 0 
E PE 3 9 , 0  1 , 2 4 , 5  
1 1  E IJ  Z 0 2  2 6  4 2 , 8 0 , 9 l " 0  
E P N  4 1 , 9  0 , 9  3 , 0 
E P f  4 2 , 0 0 , 8 2 , 8  
E P Z  O b  46 1 0 , 4  0 , 8 1 , 4 
E P N  1 0 , 0 0 , 7  3 II 5 
F PE 1 0 . 0 0 , 7  3 . 0 
E P Z  1 8  1 9  3 .3 , 3 0 , 6  1 , 0  
E P N 3 3 � 7 0 , 7  2 , 3  
+ E P E  1 8  1 9  3 5 , 4 1 , 0 3 , 0 
1 2  + I l-' 2 0 7  1 9  2 4 . 2 1 , 2 3 3 , 0  
+ I P I\J 24 , 3  1 ,  1 3 1 , 0  
- I P E 2 5 . 1 1 , 2 2 7 , 5  
- 29  -
Date Phase Arrival time Period Amplitude h m s (seconds) (mm) 
S E P  1 2  E P Z  1 1  5 2  26 , 7  0 , 8  1 ,  0 
E i-J N  2 7 , 0 0 . 5  2 , 6  
E P E  2 6 , 2  0 . 7  1 . 0 
x z  1 :> 0 6  1 3 , 7 1 • 0 1 ,  4 
X N  1 1 , 2 1 .  0 1 , 8 
XE  1 1 . 0  1 , 4 4 , 0 
1 3  +I P Z  0 6  3 3  1 2 , 2  1 ,  0 3 . 8  
E P N  1 3 , 5 1 , 2 2 . 2  
+ E P E  1 2 . 4  1 ,  0 4 . o 
X l  1 6 0 8  0 0  1 • 1 1 .  0 
E P N 0 7  58 , 0 0 , 9 1 , 0  
E P E  58 , 4  1 . 0  1 . 9  
t P Z  1 6  4 4 47 , 6  0 , 6  3 , 7 
E P N  47 , 3  0 . 8 8 , 0 
E P E  4 7 , 4 0 , 9 8 . 3 
E P Z  1 7 5 1  1 0 . 9  0 . 8  1 .  S 
E P i'J  1 7  5 1  1 1 , l  0 , 9 5 , 8  
E P E 1 1 , 4 0 , 9  7 . 0 
1 4  E P Z  0 1  4 1  4 1 , 4  0 , 8  1 .  4 
EY N 3 8 , 7 0 , 8  4 , 5 
EPE  3 9 , 7  0 , 7  3 . 0 
E P Z  0 3  08 2 0 , 7  0 , 8 1 , 0  
f PN 1 9 , 0  0 , 9  2 , 0 
E P E  1 9 , 7  1 , 2 2 , 5  
1 :> x z  1 5  0 3  3 2 , 6 l ,  0 0 . 4  
X N  3 3 , 3  1 ,  0 0 , 6  
XE  1 5  0 3  28 , 6  1 ,. 0 1 . 2  
E P Z  2 0  5 9  1 2 , 6 1 , 0  0 , 4  
E PN 0 8 , 6  1 ,  0 1 ,  0 
E P E  1 0 . 4  1 , 1 0 , 9  
l o  E l--' Z  0 2  5 2  5 0 , o  1 I 0 0 , 5  
X N  5 2 , 0  1 , 2 1 , 0  
E P F  5 0 , 0  1 , 0  1 . 2  
EP Z 0 7  5 0  1 5 , 2  0 , 7  2 . 4 
F P N  1 5 , 2  0 , 8 5 , 0  
E l--'  E 1 5 , 2  1 ,  0 6 . 2  
1 7 E P Z  0 7  0 4  22 , 7  0 , 7  1 , l 
E PN 2 3 . 2 0 , 6  0 , 8 
F. PE 2 2 , 5  1 ,  6 
1 
2 , 0  
.... I P Z  0 7  34  35 , 2  1 ., 1 2 , 8  
+ I P N 3 5 , 2  1 ,.  1 I 2 , 0  
- I iJ E 3 5 , 2  1 , 3  2 . 3  
+ I P Z 1 6  3 0  3 2 , 9 0 , 7  1 , 2  
- I PN  32 , 8  0 , 8 1 , 3  
E P E 3 3 , 0  1 , 0 1 , 0  
1 8  E P Z  0 2  0 0 2 7 , 5 1 , 3  0 , 3 
XN  0 2  0 0  2 3 , 0 1 , 0 1 , 0  
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! Arri val time Period Amplitude D ate Phas e 
h :' m s (sec onds) (mm) 
S E. P  1 8  E t-> E  0 2  0 0  2 7 . 1  1 . 3 1 ,  2 
-IPZ  1 3 ;  1 1  2 1 , 8 0 , 8 6 , 0  
+ ! P l ! 2 2 , 0  1 .  0 3 , 0  - E 1,J Z  1 1 '  4 2  32 , 6  1 ,  6 2 , 2  + I P N 22 , 0  O , R  2 , 7  
- E P N  3 2 , 0  1 , 4 1 ,  9 E P F  3 6 , 5  1 , 6 3 . 0 
L P  E P Z  1 3  42 3 5  7 . 0  1 , 5 L P E S Z  50 3 5  1 2 , 0 9 , 0  LP  E P N 1 3  4 2  3 8  7 . 0  1 , 5 LP E S N  5 0  29 1 6 , 0  1 0 , 0 L P  E S E  5 0  3 1  16 , 0  4, 0 + E P L  1 4  1 8  3 2 , 4  1 • 0 2,0  
E P N 3 2 , 5  o . B  1 , 5  E P E  3 2 , 3  1 .  0 2 . 0 E P l  1 7 28  4 4 , 0 1 , 2 0 ,4 F P N  4 5  !I 0 1 , 4 1 • 0 
E PE 44 , 0 1 ,0 1 .0 2 0  x z  0 0  1 7 5 :, , 6 l , 3 0 , 9 
E 1,J N  0 0  1 7  5 3 , 2  1 ,. 0 l , 1 E 1,J E  '3 3 . 0 0 . 9 l 11 3 E P Z  0 3  4 5  07 , 1 1 ,  2 0 ,8 E P N 0 6 , 1  1 , 0 l • 2 
E P E 0 6 . 9  1 • 0 1 11 3 E P L  0 6  1 3  5 3 . 2 1 - , 4 1 , 1 E P E 5 3 , 2  o � q 1 .  0 E. 1-'  z 1 3  1 9 1 7 . 4  1 , 2 0 , 8  E P N  1 7 ,  1 1 , 1 0 . 8  
E:. P F 1 7 , 9  1 ! 0 1 , 0 
E P Z  1 4  10 4 9 , 9  1 • 4 1 , 9 F P N  5 0 ,9 ] • 6 1 ' ') E P Z  20 56 1 1 , 0 0 , 8 1 ,  0 
f S Z  5 8  1 2 , 7 1 , 6 1 . 5 E P N 5 6  1 0 , 9  1 ,  0 1 .  3 E 5 N 5 8  2 1 , 2 1 . 5 2 , ?  
E JJ E  5 6  11 , 0  0 , 7 1 , 7 E S E 58  1 1 - 9  1 ,  3 � . 2  L P  x z  2 0  :, 8  10 l O ,  0 2 , 0 L P  X N  2 1  05 5 2 , 0  1 1 .0 2 , 5 L P  X E  2 1  0 5 5 4 � 0 1 1 , 0 5 , 0  21 E P Z  0 7  4 4  5 5 , 4  2 , 0 1 " 8 E P N  0 7  44 56 . 4 1 ,  8 l ,  0 
f t-J E  5 5 , 8  1 , 6  '3 ' 0 + J t-> Z 1 9 1 3 9 3 o , 5 1 • 0 7 . 0  
E 5 Z  4 1  46 , 4 1 . 0 2 . 5  
,... I P N  3 9  3 6 , 6  1 ,  0 7 . 0  E S N  l 4 1 47 , 3  1 , 2  3 , 0 
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D ate Phase Arri val time Period Amplitude 
h m s (seconds) (mm) 
SE P 2 1  + I PE  1 9  39 3 6 , o  1 ,  1 5 , 5 E S E  4 1  4 6 , 8  1 ,  0 3 , 6  E P Z 1 9  48 4 9 , 0 1 , 0 1 ,  0 + I P N 4 7 , 8  2 , 0 6 , 0 + I PE 4 7 , 8  2 , 0  9 , 5 23 x z  0 2 2 2 5 5 , 8  1 . 4  0 , 8  E P N  5 4 , 3 0 , 8 1 , 0  E P E  55 , 0  1 , 2  1 , 3  + I P z 2 1  4 9  2 9 , 2  1 , 0 3 , 5 .. I pN 2 9 , 3  0 , 7  1 . 8 
- !_P E 2 9 , 2  1 , 1 2 , 7  2 4  + I P Z 23 4 0 0 5 , 4 0 , 8 3 , 5  - I PN 2 j  4 0  0 5 , 4  0 , 8 3 , 5 + I PE 0 5 , 4  1 , 2  3 , 8  2 �  E P Z  0 0  4 7 4 0 . 6  1 , 2 1 , 5 E P N  3 9 , 9  1 , 0  2 , 0 E PE 4 0 , 6 0 , 8 1 ,  4 ""' I P Z 1 6  2 5 4 3 , 6  1 , 7 1 0 , 5 E SZ 3 2  3 1 , 6 4 , 3  3 , 5 + I P N 25  4 3 , 6  1 , 5  9 , 5 E S N  3 2  3 1 , 6  5 , 5 5 , 7  .... J P E 25  4 3 , 6  1 , 5  1 5 , 5  E S E  1 6  3 2  29 , 6 6 , 5  1 2 , 0  L P E P Z  1 6  2 5  4 3  B , O  5 , 0 LP  ESZ  35  44 1 8 , 0  1 1 . 0  1.. P  E P N  2 5  5 0  6 , 0  ? , 8  L P E S N  3 5  27  1 8 , 0 2 6 , 0  L P  E PE 2 5  4 3  7 , 0 4 , 0 L P E S E  3 5  2 7  1 4 , 0  .:S O , O  2 6  E t->  Z 1 6  3 6  0 0 , 2  2 , 2  2 , 0 E P N  0 0 , 3  0 , 9  1 , 5 E P E  0 0 , l  1 � 2  2 , 5 2 7  E P Z  0 7  1 9  2 1  , .:S 0 , 7  1 , 6  E P N  2 1 , 6  0 , 7  0 , 8  EPE  2 1 , 4 0 , 6  1 , 2  E t-> Z  1 2  48 1 1 , :> 1 , 0  2 , 0  E P N  1 2 , 2  0 1 8 0 , 8 E P E  1 2 , 1 1 , 1 1 ,  4 28 + E P Z  1 1  44  44 , 2 _  1 , 6  2 , 0 E PN 4 4 , 3 1 , 4 1 , 0 E P E  44· , 4 0 , 8  0 , 8  E P Z  1 7  3 4 4 0 , 3 1 , 6 2 , 3  E P N  1 7  3 4  37 , 3  1 . 7 3 , 8  E P E 3 9 1t 3 0 , 9 8 , 8  2 9  E P Z  0 1  0 2  0 3 , 3  1 , 6 28 , 0 E P N 0 4 , 7 1 , 2  1 8 , 0  E P E  0 4 , 3 1 , 2  I 2 6 , 0  
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- -
I 
D ate Phase 
Arrival time Period Amplitude 
h m s (sec onds) (mm) 
S E P  2 9  L P  E P Z  0 1  0 4  2 1  1 8 , 0  24 , 0  
L P  E P N  2 5 1 1 . 0  7 , 0  
L P  E P E  ? 5  1 2 . 0 9 , 0 
E P Z  0 3  1 2 1 1 . 0  1 , 2  2 , 0 
E !> Z  1 3  5 3 , 2  2 , 6 2 , 7  
E P N  0 3  1 2  1 0 , 2 1 11 1 3 , 6 
E S N  1 3  5 2 , 7 2 , 5 2 , 0  
E PE 1 2  1 1 , 1  1 , 2  3 , 0 
E � E  1 3  5 1 , 2  4 , 0 4 , 5 
E P Z  0 5  0 6  1 3 , 2  1 , 8  1 , 7 
E P N  1 2 .  9 1 , 5 2 , 5  
f P E  1 2 , 8  1 ,  0 3 , 6  
3 0  + f P Z  O b  3 6  5 0 , 1 1 , 2 2 , 8  
+ E P N  5 0 , b  1 � 0 1 . 8  
oCT  0 1  E P Z  0 3  3 1  4 3 , 0  0 � 8  1 , 2 
E PN o :.s  :.S l  4 2 , 7  0 , 9  3 , 8  
- I PZ 2 3  5 7  0 2 , 3  1 . 0  3 , 2 
E PN 0 2 , 7 1 . 0 1 , 5 
• E P E  0 2 , 6  1 , 3  3 , 3  
0 2  E P Z. O l  1 3 1 6 , 1  1 , 5 2 . 2  
E t-' N  1 5 , 4  1 , 4 1 , 5 
E P E  1 5 , 9 1 , 4  1 , Q 
+ I P Z  1 3  0 5  0 6 , 2  1 , 0 14 . o 
+ E P N  0 6 , l  0 , 9 1 0 , 0  
+ I PE 0 6 , 1  1 ,  0 1 6 , 5  
E P Z  1 4  2 7  1 4 , 2  0 . 9  1 . 9 
E P N  1 3 , 2  1 ,  0 2 , 6  
E P F  1 3 , 9 1 , 0  3 , ?  
E P Z  1 7  2 9  27 , 7  1 ,  0 0 , 6 
E P N  ? 6 , 3  1 , 0 1 . 2 
E PE 2 4 , 9  1 , 3 2 , 2  
E P N  1 7  4 7  2 4 , 9  1 , 1 :-s • 2 
E P E  2 5 . 0  O , Q 4 , 8  
0 3  - I P Z 0 0  3 7  4 3 , 6  0 , 9  3 , 7 
+ I PN 4 3 , 6  0 , 8  2 , 1 
+ I P E 0 0  3 7  4 3 , 7  1 , 0 3 , 2 
+ E P Z  1 1 2 0  0 2 . 2  0 , 8 6 , 0 
.- E P N  0 2 , 3  1 � 0 7 . 0  
+ E Pf 0 2 , 2  1 ,  1 7 , 2  
E:. P  L 2 2  4 4  5 7 , 0  0 , 6 1 ,  1 
E PN 5 6 , 8  0 , 8 2 , 8  
EPE  5 6 , 8  0 , 8 3 , 7  
0 4  E t-> Z  0 1 4 9  3 9 , 6  0 , 8 1 , 3 
+ E P N  3 9 , 5 0 , 8  3 , 9  
+E PE  3 9 , 8 0 , 9  4 . 8 
E P Z  Q j  0 6  1 9 , 8  0 , 5  1 , 2  
E PN i 2 0 , 3 0 , 7 2 , 0 
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' 
D ate Phase Arri val time Period Amplitude 
h '  m i  s (seconds) (TJim} 
U C T  0 4  F P E  0 3  0 6  2 0 , 0  0 , 6  2 , 0 
E P Z  0 5  3 1  1 6 , 7 0 , 5 1 , 5 
E P N  16 . 2 0,8 2 . 4  
+ E P E  1 6, 7  0 , 8 3 , 5  
E P Z  08 3 2  2 5 , 4 0 , 7  1 ,  0 
+ E:. P N 2 :> ,  6 0 , 8 2 . 6  
+ E P f 2 5 , 6  0 , 9 4 , 0 
0 5  + E p Z  0 5  5 6  1 7 , 8  2 , 2 1 0 , 0  x z  06 u 5  1 5 , 0  3 , 2 1 , 5 
- E t-' N  0 5  5 6  1 ti ,  3 1 , 4 6 , 5  
E S N  0 6  0 5  1 1 , 3  2 , 5  6 , 5 
- E P E  0 5  5 6  17 , 8 1 , 6 1 5 , 0 
E S E 0 6  0 5  1 2 . 3 ? , 2 6 , 5  
LP E P N  0 5  5 6  '2 0 1 5 , 0 3 , 0 
LP E S N 0 6  0 5  0 8  1 5 , 0  1 2 , 0  
L P  E P f  0 5 5 6  2 1 1 6 , 0 3 0 • LP E S E  0 6  05 0 7  1 5 , 0  7 , 0 
+ I P Z 0 7  18 2 4 , 6  1 , 4  6 , 0 
-E PN  0 7  1 8  2 4 , 6  1 t 0 4 , 1 
� I P E 2 4 , 6  1 , 5 5 , 0  
F.: p z 07 3 4  38 , 2 1 � 0  1 , 8 
F P N  3 8 . 6  1 .  0 1 , 2  
E P E 3 8 ,6  1 ! 0 1 , 7  
0 6  E P Z  0 4  3 5  3 9 , 4  1 ,  0 1 , 5 
E JJ N 3 9  .. 7 1 , 2 1 , 1 
E P E 3 9 , 9  1 , 3  1 , 0  
E P Z  0 6  5 4  3 2 , 5  0 , 9  0 , 9 
E P N 3 2 , 7 0 , 8 0 , 8 
E ._, E  0 6  54 3 2 , 4  1 ,  1 0 , 7  
+ I P Z 1 ,  1 3  08 , 0  1 , 0  64,0 
..., I P N  0 7 ,9  1 , 6  4 9  .. 0 
.. I P E  0 8 � 0  6 , 4  6 2 , 0  
L P + I P Z 1 5  13 08 , 7 12.0 3 8 , 0  
LP E S Z  1 6  5 5 , 7 1 8 , 0 18 , 0  
L P- I P N 1 3  09, 7  1 3 , 0  1 6 , 0  
LP  E S N  1 6  5 2 , 7 1 5 , 0  2 1 , 0  
L P  .. J P E 1 3  1 1 , 7  1 2 , 0 3 0 , 0  
LP E � E 1 6  5 1 , 7  1 0 . 0  2 1 , 0  
0 8  - I P Z 0 3  5 8  08 , 1  0 , 8 . 3 . � 
+ I PN 0 8 , 0  1 , 1 2 , 6  
- I P E 0 8 , 3  l ,  0 2 , 8  
09 E P Z  o o  4 8  5 6 , 5  O e 7 1 , 3  
EPN 56,8 0 , 7  2 . � 
E P F 5 6 , l  0 , 6 3 , 5 
E P Z  08 1 0  2 7 , 3  1 , 7 6 , 5 
E P N  27, 8  1 , 1 5 , 9 
E P E  2 7 , 8 1 , 3  9 , 5 
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Arri val time i Period Amplitude Date Phase 
h i  m i  s (sec onds) (mm) I ! 
O C T  0 9  L P  E P Z  0 8  1 0  _3 5 5 , 0 (} .  8 L P  E !:> l  0 8  2 1  2 0  1 5 , 0  2 , 0  
LP E S N  1 0  l ? , O  2 . 5  L P E S E  0 0  1 3 � 0  4 , 0 
E P Z  2 £  4 9  4 5 . 0  - 0  � 9 1 . 8 
E P N  4 4 , 9 0 , 8  1 ,  2 
E P E 4 5 , 1  l .  2 1 , 2  
1 0  E P Z  0 6 0 7  26 , l  () ' 8 1 , 4 
E P N 2 6 � 1  0 . 9 1 . 2  
E P E 2 6 , 0  1 ,  0 1 ,  4 
1 1  E P Z  0 £  2 0  o e , 7  1 , 4 3 . 5  
F P N  0 2 2 0  0 6 , 3  1 .  3 3 , 2  
E t-J E  0 6 , l 1 , 7 5 . 7  
L P  E P Z  02  2 0  3 2  8 , 0 1 . 5 
L P E S Z  3 0  4 5 1 9 , 0  3 . 0  
L P  E S N  4 1  1 3 . 0  7 , 0 
L P  E S E 4 4  1 6 . 0  3 , 5  E t-J N 0 7  4 6  3 2 , 3  0 , 9 .3 .  6 
E PE 3 2 , 0  0 , 9 2 . 5  1 6 E t-' Z  0 9  5 9  5 0 . 2  0 , 8  0 , 9  
E P N  4 9 , 0  0 , 9 3 , 6  
E P E  O Y  5 9  5 1 , 9  0 , 9 2 . 5  xz 1 �  1 5  3 8 1) 2 1 , 1 2 , 6  
EY N 3 5 , 8  1 • 1 6 , 0 
E P F  3 :> ,  7 l , 0 5 , 0  1 7  E P Z  2 £  1 2  3 0 . 8  () , 8 1 , 4 
E P N  ? 9 , 5  1 , 0 1 . 8 E P E  29 , 3 1 , 0 2 . 5  
1 9  + E P Z  O U  2 1  4 3 , 5  1 .  0 3 , 5  
+ E PN 4 3 , 6 1 , 0 5 .  ') 
- E PE 4 3 , 6 1 • l 5 , 0  
f. jJ  7- 1 0  2 3  1 2 � 6  0 , 9  1 , 6  
E P �� 1 j .  2 0 , 8 1 . 2  
f PE 1 2 , 9  l , 0 1 , 5 E P Z  1 3  4 8  3 7 , 8  0 . 8 ] • 4 
E i-> N 3 7 , 5  0 , 8 1 . 2  
E P E  3 7 , 5  1 ,  0 1 • 1 2 0  + E P Z  2 0  0 4  39 , 2 1 .  0 I+ • 9 
+ E P N  4 0 , 0  1 . 0 3 , 5 + E i-> E 3 9 , 2 1 , 2  3 , 4 2 7  + E P Z  2 �  0 8  5 7 , 9  1 , 3 1 , 2 
- F. P E 2 2  0 8 5 7 , 7  1 . 3  3 . 1 
2 8  + I P Z 1 3  5 6  1 4 , 5 0 , 7 3 , 4  
- I P E 1 4 , 9  1 , 2  2 , 4 
2 9  + E r-' Z  0 5 4 0  ? 6 , 2 1 , 9 4 . 6  
E P N  26 , l  1 , 7  1 . 8  
+ E PE 2 � . 9  1 � 8 4 , 8  
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Date Phase Arri val time Period Amplitude 
h m s (seconds) (mm) 
UCT  ? 9  E P Z  O J  1 6  1 5 , 6  1 , 2 1 , 2 
E P N  1 5 , 8  0 , 9 0 , 3  
E P E  1 6 , l 1 , 2 1 , 8 
3 0  E P Z  04 44 0 6 , 1  0 , 6  1 , 0  
E PN 04 44 0 6 , l  0 , 5  0 , 8  
E P E  0 6 , 1  1 , 4 1 , 5  N U V  01 + I P Z 0 6  5 1  1 8 , 7  1 • 1 10 , 0  
. J PN 1 8 , 6  . 1 , 0 9 , 2  
+ E PE 1 8 , 9  1 , 1 9 , 5 
0 2  E PZ 1 9  1 7  3 6 ,7 1 , 0  1 ,  .. 6 
E PN 3 5 , 0  1 ,  0 2 , 4  
EPE  37 , 5 0 , 8  3 , 0  
03 + I P Z 0 0  39 3 6 , 1  0 , 8  5 , 0  
- EPN  36 , 2 0 , 8  2 , 3  
+ E PE 0 0  39 3 6 , 3  1 , 3 2 , 7  
E P Z  1 4 3 4 0 2 . 0  2 , 0 2 1 , 2  
E PN 0 2 , 3  1 ,  8 8 , 0  
E P E  02 , 0  2 , 2 1 7 , 6  0 4  • E PZ 1 2  1 3 3 0 , l  0 , 9 3 , 5 
E P N  3 0 , 9  0 , 7 1 , 8 
-EPE 3 0 , 5  1 , 0 4,0 
E P Z  1 4  5 0  1 2 , 9  1 ,  1 3 , 8  
EPN  1 3 , 1 0 , 7  1 , 8 
EPE  12 , 8  l , 2 3 , 4  - E PZ 2 2  0 6  2 1 , 9  0 , 7 2 , 0  
+ E P N  2 1 , 8  0 , 6  1 , 2  
E PE 2 2 , 1  1 ,  1 1 , 6 
0 �  E P Z  0 2 0 4 45 , 2  0 , 8 1 , 0 
E P Z  13 2 5  0 5 , 0  0 , 7  0 , 8  
0 6  + I P Z 05 3 0  4 4 , 9  o . a  3 , 1 
... E P N  44 , 9 0 , 8 3 , 3 
+ E P E  45 , 0  1 , 0  2 , 3  
E P Z  0 5  4 0  1 0 , 7  1 , 6  3 , 1  
E P N  1 0 , 6  1 , 3 1 9 , 6  
E P E  1 0 , 7  1 , 0 7 , 8  
E P Z  0 9  5 5  53 , 9  1 , 7 7 , 5  
E P N  09 5 6  0 8 , 2 1 , 6  3 , 9 
E P E  0 1 , 1  1 , 2 7 , 0 
LP E P Z  0 9 55 5 5 9 , 0  3 , 0 
L P  E P. N  56 1 6  9 ,0 1 , 0  
L P  E P E  5 6  26 1 0 , 0  1 . 0 
E P Z  1 8  46 2 2 , 1  1 , 6 6 , 0  
E P N  23 , 1  1 . 0  3 , 6 
EPE  2 3 , 9  1 , 6 5 , 8  
07 E P Z  0 9 54 3 1 , 2  0 , 5  2 , 2 
E P N  3 1 , 4  0 , 5  3 .0 
E P E  0 9  5 4  3 1 . 5  1 , 0  4 , 0 
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D ate Phase 
Arri val time Period Amplitude 
h m s (sec onds) (mm) 
N O V  0 /  E P Z  i 1 0 1 4 1 0  .. 6 0 . 5  9 , 0 
- E P N  1 0 , 7  o � 5 1 1 , ?. 
+ ! P t 1 0 , 8  0 .  6 1 3 , 5  
O d  + I P Z 0 9  1 8  4 2 , 0 1 , 4 2 3 . 5 
E P N  4 2 , 5  1 ,  2 1 0 . 8 
+ F P E  4 1 , 8 1 � 5 24 , 6  
0 9  E P Z  0 4  0 0  0 5 , 9  1 ,  0 1 .. 8 
E t-> N 0 6 . 1  1 ,  3 3 . 0 
E P E  o s . 2  1 . 0  6 , 0 
E P Z  0 �  36  4 3 , 9  0 , 9 1 , 3  
E P N  4 3 , 8  0 , 8  1 , 5 
E I-'  Z 1 3  4 3 J. 6 , 8  1 ,  0 2 , 0  
E P N 1 6 , l  l .  0 6 , 2 
E PE 1 6 "  b 1 ,  0 8 , 0  
E P Z  1 4  3 2  3 3 , 5  1 . 2  3 " 4 
F P N  3 4 , 0  1 , 1 l ,  3 
E P E.  3 3 , 0  1 .  0 3 , 0 
+ I I,) Z 2 2  5 4  5 5 , 9  1 ,  0 3 , 5 
- E l-' N 5 6 , 0  0 , 8  2 , 0 
-E PE  2 2  54 5 6 , 1  1 � 0 2 , 7 
E t-> Z  2 3  39  0 6 , 2  1 , 2  1 . 7 
E P N 0 6 , 2  O , Q l t 0 
E t-' E  0 6 . 2  1 , 2  1 . 2 
1 0  E P Z  O b  3 8  2 2 , 7  0 , 6  1 , 1 
E P N  2 2 , 4  0 � 7  4 !1 5 
E P E  2 2 , 4 0 , 5  3 , 0  
E P Z  0 9  3 3  5 0 , 2  1 • 4 2 . 0 
E P N  5 0 � 6  1 • 0 1 • 0 
E P E  5 0 , 4  1 , ? 2 , 4  
+ E P Z  2 3  4 5 0 � , 3  0 , 9  l .  3 
E P N  0 2 , 9  0 , 9 3 , 8  
E P E  0 3 , 2  0 , 8  2 , 5  
1 1  + r '"' z  0 3  0 2  3 6 , 0 1 , 7 2 3 , 5 
-. E P N  3 6 , 0  1 , 2  8 , � 
+ ! P E 3 o , 4 1 , 5  2 3 , 5 
E P Z  0 7  0 2  1 2 , 2  0 , 8  2 , 3  
F. p !\J 1 1 . 1 0 , 7  6 , 0  
F P E  1 1 . 1 0 , 8  8 , 0 
+ I P Z 1 7  0 5  4 6 , l  1 , 0 2 , 8  
- E P N  1 7  0 5  4 6 , 3  1 ,  0 2 , 4  
+ E PE 4 6 . 5  1 , 2 2 , 3 
E P Z  2 2  1 7  2 8 , 0  1 , 6 � . o  
E P N 2 9 " 5 1 , 5 1 2 , 7  
E P E  2 9 � 9  2 , 0 1 5 , 8  
1 2  + E P Z  0 4  0 6 5 2 , 1  1 , 7 6 , 0  
E P N  5 2 t 9 1 , 5  2 . 8  
+E PE 5 2 , 5  1 , 7 6 , 8  
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Date Phase Arri val time Period Amplitude 
h m s (seconds) (mm) --
N O V  1 2  + I P Z 2 3  0 5  5 7 , 9  0 . 8  2 . 4  
.- f P N  5 7 , b  0 , 9 2 , 5  
E PE 23  0 5  58 , .3  1 , 4 1 . 8  
1 :S E P Z  0 ts 5 ]  3 4 , 3  0 , 7 4 , 7 
E P N  3 4 , 0  1 , 0 1 0 . 0  
EPE  3 4 , 0  0 , 9  1 0 , 5  
1 4  E P Z 0 5  3 0  44 , 7 1 , 0  1 0 . 0  
E P N  4 4 , 2  0 , 8 1 3 , 0  
f:. P E 4 3 9 1 .  0 1 1 . 0  ' 
E P Z 0 6  0 5  3 8 . 6  0 , 7 4 , 0 
E P N  3 - - 1 tS ' 0 . 8 9 . 0 
E P E  3 8 , 5  1 . 0  6 . 0 
1 �  E P Z  0 6 1 7  48  5 3 , 4 1 -. 8 
E P N 4 7 , 4  2 , 3  1 • 1 
E P E  48 , 6  1 , 7  3 , 0 
- E P Z  1 :> 1 8 25 . 0  2 , 5 1 , 5  
E PN 2 6 , 5  1 . 4  1 , 5  
E P E  2 6 , 3  1 ,  1 3 .  1 
E P Z  2 0  5 2  2 0 , l  O , B 2 . 3 
E r-> N  2 0 . 8  0 , 6  0 . 9 
EPE  1 9 , 8  0 . 6 2 , 0  
E P l  2 1  5 5  5 6 , 7  l • 3 1 .  4 
E P N  2 3  5 5  56 , 9  1 . 3  2 . 0  
E � E  57 , 7 1 , 2 1 . 8 
1 6  E P Z  0 4 5 8  5 2 , 2  0 . 8  2 . 0 
1 7  E P Z  1 1  u ?  3 3 , 3  1 . 4 4 , 0 
E P N 3 3 , 1  1 ,  4 3 . 0  
E P E  3 3 , 3  1 , 3  4 , 0 
1 9  - I P Z 1 1 3 0  5 7 , 3  0 , 9  9 . 5  
- I P N 5 7 � 5  1 . 0 7 -· 0 
+ I P E 5 7 . 2  1 . 0  9 , 0  
E P Z  1 :5  2 0  5 7 . 5  2 , 0  4 , 0  
E P N  5 7 . 5  1 , 3 1 ,  8 
EPE  1 3  2 0 5 7 , 2  1 , 4 3 , 4  
+ E P Z  1 7  0 7 44 , 2  0 . 8  2 . 4  
E P N 4 3 , 0  0 , 8 1 . 3  
E P E 4 4 , 5  0 , 9 2 , 4  
E P Z  1 8  1 9  0 8 . 9 1 ,  7 3 , 0 
E P N 0 9 , 0  1 � 5  0 , 9  
, E P E  0 8 , 9  1 ! 5 1 , 8 
+ I- P Z  1 8 5 1  1 5 , 8  1 , 9 1 2 , 5  
+ I P N 1 6 . 5  l 11 4 6 . 5  
+ I P E 1 6 , 5 1 , 8  1 0 . 5 
2 0 E P Z  1 7  1 7 2 1 , 8  1 ,  0 4 , 0 
E P N  2 3 , 8 0 , 9  2 , 0 
E P E 22 . 2  1 , 0 2 , 8 
2 1  E P Z  1 8 34  4 4 , 3 1 , 3 2 , 5  
- 38  -
-
Date Phase Arri val time Period Amplitude 
h '  m s (seconds} (mm) 
N O V  2 1  E P N 1 8  3 4  44 , 8  l , ?  1 ,  8 
f P E  4 4,6 1 , 3 3,4 ?. .3 E P  Z 2 0  2 5  ? 3 , 2  1 ,  0 1 .  7 E P N  2 5 . 3 0 � 9 l .  4 E P E. 2 3 , :,  1 . 0 ? , O 2 4  E P  Z 2 i  0 5  2 9 . 0 1 , 3 l .  8 
E P f\J  22  05 2 9 . 5  1 . 7 1 , 8  
E P E:.  ? 9 , 8  1 , 5 ? , 4  2 S  E P Z  0 9 3 8  0 6 . 0 O . P  2 . 4  
E P N  06 , 4 0 , 8 1 , 6 
EPE 0 6 , 7 1 . 5 1 , 2 
- E P Z  1 /  17 4 4 , 4  2 , 0 7 , 5  
E PN 44 , 5  1 � 0 4 , 2 
+ E P E  44 .0 1 , 4 1 4,0 
LP F P 7  17 17 44 1 1 ,  O ·1 ? , L P  E P N  48 1 0 . 0  2 , 5 
LP XN 1 7  2 2  0 0  1 2 . 0 4 , 0 
L P  E PE 17  4 d  1 1 , 0 4 , 0  L P X F  2 1  56  1 3 . 0  6 . 5  
E P Z  1 8  5 9  04, 5 1 ,  3 ? . 2  
E iJ E 0 4 , 0  1 , ::S 3 , 0  2b E P Z  2 �  .'.S l  5 7, 7  1 , 4 3 , 7 
E P N 5 7 , 9  0 , 8 2 . 5  
E PE 5tl , 1 1 ', 4 5 � 5 2 7  + I P Z 1 2  10 3 5 , 6  1 .  0 2 5 . 0  
+ I PN 35 . 4 0 ! 6 2 7  .. 0 
... I P t.  12 1 0  3 S , 4 0 , 9  2 4 ,0 
+ I P Z 1 4  1 2  1 0 , 7  1 • 0 17. 0 
+ I P I\J 1 0 .9  0 , 9  1 0 � 0 
+ I P F  1 0 . 7  1 . 2 I 1 3 . 5  2d + I P Z 0 8  1 8  0 5 ,9 1 . 7 2 9 . 0  
+ I P N 0 5 . 9  1 , 5 5 4 . 0  
E P E  06 , 4  1 .  3 5 2 , O 
L P + E P Z  O d  1 8  1 2 . 0 1 1 , 0 -:s • 0 
LP  X Z  2 3  4 5  2 1 . 0 7, 0 
LP + E PN 1 8  1 t! , o l  1 2 . 0 3 . 0 L P  E S N  08 2 2  4 8  1 5 . 0  6 • ', 
L P  E 1-' E  18  1 :, 1 2. 0  1 . 5  L P  E S E 2 ?  5 1  1 6 , 0  1 1 , 0  
E P Z  1 8  0 0  38 , 9  o . 7 2 . 0 
E P N 3 8 , 7  1 • 0 3 , 2  
f PE 3 9 , 4  0 , 8  4 , 0 
f. P Z  2 1  4R 5 0 . �  1 • 3 1 . 7 
E P N  5 0,9 0 , 8  1 .  0 
E P E  5 1 , 9  1 • ? 1 , 6 2 9  E P Z  0 0  4 3  08 , 4  1 , 3  1 . 7  
E P N  0 0  43 i 0 8 , 9 1 • 1 
I 1 � 5  
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D ate Phase Arrival time Period Amplitude 
h i mT s (sec onds) (mm) 
N O V  2 9  E PE 0 0  4 3  0 8 , 1  1 ,  3 2 , 8  E P Z  1 2  1 4 0 3 , 9  1 , 2 6 .  0 E PN 0 3 , 9 1 , 4 2 , 7  E P E  0 3 , 9  1 , 3  1 0 , 0  E P Z  1 8  1 8  0 5 . 3  1 ,  2 4 , 7  E P N 0 5 � 7  1 .  0 3 , 0 E PE 0 4 , 9  1 , 1 4 , 2  E P Z  2 1  5 4  1 0 . 9  1 , 4 1 , 4  E PE 1 0 , 4  1 , 5  1 , 3 '3 0  E P Z  0 7  5 1  44 , 2  1 . 0  2 , 2  E P N  4 5 . 2  0 , 9  1 tt 8 E P E  4 5 , 5  1 .  1 4 , 0 E P Z  0 8  2 2· 3 2 . 5  1 , 8 5 1 , 0  E P N  '.3 3 , 1 1 , 2  4 8 , 0  E PE 3 2 , 6  1 , 7 1 7 , 0 L P  x z  0 8  3 4 04 1 9 � 0  1 1 , 0  L P  X N  0 0  1 1 , 0 1 6 , 0 L P  XE  0 0 1 1 , 0  1 4 . 5  Ut:. C 0 1  + E P Z  0 0  5 5 2 0 , 4  1 , 8 4 , 5  E P N  0 0  5 5  2 0 , 6  1 , 3 5 , 4 ""E  PE  2 0 , 5  1 . 9 1 1 , 0  - I P Z 1 4  4 6  0 7 , 2  1 , 0 5 , 5 ""' I  P N  0 7 ,  5 1 ,  0 2 , 5 + I P E 0 7 , 3 1 ,  1 4 , 0  - I PZ 1 7  1 1  3 3 , 6  1 , 6  7 , 6  
+ E P N  3 3 , 6  1 , 4 4 .. 0 + E P E  3 3 , 6  1 , 7  8 , 7  E P Z  1 7  54 39 , 2  1 ,  1 2 , 5 
I E PN 3 8 , 7  0 . 7  1 . 1 E P E  1 7  5 4  39 , 3 1 , 2 3 , 0 E P Z  2 3  3 7  2 0 , 0  1 , 0 0 , 8 E P N  22 , 9  0 , 8  0 . 5  
E PE 2 1 , 4 1 , 1 1 , 0  0 2  E P Z  0 4  1 4  2 7 , 6  1 , 7  2 , 8  E P N  2 6 , 9 0 , 7 1 , 2 E P E  2 7 , 9  1 , 7 3 , 8  E P Z  1 8  2 6  1 1 . 9  1 , 5 2 , 5  
f: P N  1 2 , 1  1 , 6  2 , 2  E PE 1 1 . 7  1 , 4 5 , 6 0 .:S E P N 1 2 , 3  0 � 8  3 , 0  E P Z  0 8  4 7 1 3 , 1 0 , 8  1 , 5  E P E  1 2 , 0  0 � 7 2 , 6  
E P Z  1 7  0 9  3 9 , 7 0 , 7 1 , 0  E P N  39 , 0  0 , 8  2 , 0  
E P E 3 8 , 0  1 , 2 4 , 0 E P Z  1 8  0 9 3 0 , 8  1 , 3  3 ,  1 E P N  3 1 , l 0 , 9 2 . 0 
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D nte 
i Phase "- -- -· (seconds) (mm) 
' h ! m s ' --- - - ·- -·---+--- . .; -·�--
Arri val time Period I Amplitude 
U c (..  0 3  E P E  \ b  t 0 9  3 1 , 6  1 ,  0 5 , 6  
0 4  E P Z  l :>  l 4 3  2 4 , 8  1 , 0 3 . 0  
E P N  1 5  4 3 ? 5 , 4  f. 0 2 , 4 E PE 2 ::>  • 0 1 , 5_ 2 , 2  O b  E l-' Z  1 6  0 6  3 6 , 6  0 � 7  2 • 0 
f �N 3 6 , 3  1 • 1 1 , 7 
E t-> E 3 6 , 8  1 . 2  2 , 0  
I + E P L  1 7  :> 8  10 , 6 1 ,  0 4. 0 
E P i\! r 1 0 .2 0 � 9 4 . 5  
E P E  09 , 8  1 , 1 7, 0 
LP E P Z  17 5 8  1 4  1 0 "  0 1 � 5 
LP E PN :> 9  1 6  1 0 . 0 1 , 5 L P  E S N  1 8  0 3  26 , 0  1 1 , 0  2 .0 
L P  E PE 1 / �9  1 0 , 0  9 . 0 2 , 0  
L P E S E  l d  0 3  2 1 , 0  12 , 0  2 , 5  0 7  E P Z  2 1  2 8  38 , 4  0 , 8 3 , 8  E P F  3 � . 3  0 , 8  7 , 0 O d  .,. f: p z  0 6  2 2  o s . o  ] ' 3  3 . 7  E PN 0 5 , 2  1 .  0 1 , 8 
E PE 0 6 , 0 1 , 0 3 , 0  0 9  - E P Z  2 0  0 8  1:; , 7 1 , 9 1 2 , 5  E P N  1 � , 3 1 . 3  7 . 0  
t: P E  2 0  0 8  l � , 3  1 ,  0 1 2 , 0  
LP - E P Z  2 0  0 8  1 6 , 0  1 4 , 0  1 4 . 0  
LP E S Z  1 8  5 j  2 0 , 0 10 . 0 LP E P N  0 8  20 9 , 0 3 , 0 
LP E S N  1 8  5 3  1 3 . 0  6 . 5  L P  E P E  0 8  2 1  9 . 0 4. 0 
LP E SE 1 8  5 5  9 , 0  1 4, 0 • E P Z  2 1  09 2 7 , 9  2 . 0 3 , 9  + E PN 2 7 � 7  0 , 9 2 , 8  - E P E  ?7 , 7  1 , 3 4 . 5  
1 0  .,.. f p Z  1 9  36 58 , 6  1 , l 1 , 5 
E P N  58 , 9 0 . 8 1 . 2  
+ E P t.  5 8 . 7  1 , 1 3 , 5  1 1  E P Z  0 9 3 5 48 , 0  1 ,  0 1 • .3 
E P N  4 6 , 0  0 , 7 '5 '  2 E P E  48 , 4  Q,7 3.4 
E P Z  l l  j2 5 6 . 6  1 .  0 1 , 2  E P N  56 , 3  0 , 9  0 , 7  
E P F 5 7 , 2  1 , 1 2 . 0  1 3  E P Z  14  09 4 1 . 7  0 , 9 2 . 2  
E PN 1 4  0 9  41 . 6  1 , 1 6 , 0  
f P E  41 , 0  0 , 9 2 , 5 
E P Z 2 0  04 3 9 , 2  0 , 8 2 , 0  
E P N  38 , 3  0 , 7 3 , 0 
E P E 3 8, 0 1 ,  0 3 , 0  
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D ate Phase Arrival time Period Amplitude h m s (sec onds) (mm) 
OEC  1 4  E P Z  0 6  1 1  3 0 , 4 1 . 3 1 , 3 
E P N  3 0 , 7  1 , 2  1 , 5  
E PE 3 1 , 0 1 , 1 2 , 2 
+ E P Z  1 7  5 7  2 0 , 4  1 , l 8 , 5  
E P N 2 1 , 0  1 , 0 3 , 8 
E P E  1 7  5 7  2 1 , 6  1 , 3 5 , 8  
1 �  E P Z  o o  2 3  5 7 , 4  1 , 3 1 , 4  
E P N  5 7 , 5  0 11 7 0 , 5  
E P E  5 7 , 3  1 , 3 2 , 2  
E P Z  0 4 2 1  1 2 , 0  1 , 3 1 , 5 
EP N 1 2 , 2 1 ,  2 1 � s  
E P E  1 2 , 6  1 , 5  2 , 7 
E P Z  2 j  0 9  4 9 , 3 1 , 4 1 , 4  
E P N  49 , 6  1 , 2  1 , 3 
E P E 4 9 , 3  1 , 3 1 , 8 
1 1  + E P Z  2 0  4 8  4 4 , 5  1 , 2 1 ,  8 
E PN 4 3 , 9 1 , 2 1 ,  8 
E PE 4 4 , 9 1 , 2  2 , 3 
E P Z  2 2  1 3  2 7 , 3  1 , 3 2 , 3 
E j,J N  2 7 . 2  1 ,  0 1 , 7  
E P E  2 7 , 0 1 • 3 1 , 9 
1 9  E P Z  0 4  5 4  5 2 , 6  3 , 0 1 3 , 0 
E PN 5 4 , 9  1 , 8 6 , 2 
E P F:  52 , 9 1 , 5  9 , 5  
E P Z  1 5  0 8  1 4 , l 1 ,  0 2 6 , 0  
E P N  1 3  0 8 1 4 , 6 1 11  0 2 1 . 0  
E P E  1 3 , 9  1 , 0 2 3 , 0  x z  l j  1 8  1 8 , l  1 , 5  4 , 0 
X N  1 7 , 9  1 ,  3 3 2 , 0  
XF  1 8 , 4 1 � 1 3 0 , 0  
2 1  E P Z  0 7  2 0  3 0 , 5  0 . 1  4 , 8  
E P N 3 0 , 3  0 , 6  4 , 6 
E P E  2 9 , 9  0 , 8 6 , 0  
22  Xl 0 �  1 8  0 6 , 5 0 , 6  1 , 2  
E P N  0 2 , 4 0 , 6 5 , 5  
E P E  0 �  1 8  0 3 , 6  0 . 6  4 , 5  
X l  1 4 3 1 5 6  2 . 3  1 , 5 
X N  54 1 , 6  0 , 8 
X E  5 4  1 , 5  2 , 0  
2 4  "!9 I P Z  0 8  2 7  0 6 , 0  1 , 2  6 , 0  
+ I P N 0 6 , 6  1 ,  0 8 , 5  
""" E P E  0 6 , 1  1 , 3 9 , 0  
+ I P Z 1 8  3 0  5 6 , 2  0 , 9  3 , 0  
+ E P N  5 6 , 6  0 , 8  1 , 4 
E P E  5 5 ., 5 0 , 8 1 ,  4 
2 :>  E ._, Z  0 0  1 1  1 6 , 7 1 � 0  6 , 0 
E P N  1 6 , 9  0 , 8  1 5 , 0 
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Date Phase Arri val time Period Amplitude 
h m s (seconds) (mm) 
U f C  ? :>  E P E  00 1 1  1 5 , 5 1 .  0 1 8 , 0  
E P Z  0 2  4 1  4 2 , 4  0 , 7  2 , 4  
E r' N 4 !  11 9 o , a 4 , 0 
E r' E  4 1 , 6  0 , 6  4 , 0 
F. 1-'  z 2 5  5 3  4 8 , 2 1 , 2 1 , 3  
E l-' N  47 , 7  1 ,  0 1 . 4 
f P E  4d ,6 1 . 3 1 , 8 
26 E P l  2 2  4 1  0 7 , 0  1 ,  0 2 . 3 
E P N 2 't!  4 1  06 , 0  0 , 9  6 . 0  
E P E.  0 6 , 0  0 , 9  5 , 5  2 d  + E P Z  0 �  4 2  3 3 , 2  1 , 9 5 7 , 5  
.- f i-> N  3 3 , 2  1 , 7  24 . 0 
+ E i-> F .3 5 , 2 1 ! 5 1 3 " 5 
+ E P Z  1 3  � 4  3 6 , 3  1 , 6  4 6 , 0  
+ E P N  3 1 , 4 1 , 0 4 5 . 0  
E S N  1 4  0 5  0 7 , 0  3 . 6  1 0 . 0  
E P E  1 1  :> 4  "'3 8 , 7 1 ,  4 5 1 , 0  
E S t:.  14 0 5  08 . 0  5 , 6  3 3 , 0  
L P + I 1-' Z  1 5  5 4  4 2  1 4 . 0  3 4 , 0  
L P  r P N  4 2  1 5 . 0  8 , 0 
L P  E S N  1 4  0 5  4 .3 1 4 , 0  6 0 , 0  
L P  E l-' E  l .S  �4 4 2  1 6 , 0  1 1 , 0  
L P  f !> E  1 4  0 '5  4 1  1,5 .  0 1 0 5 . 0 
E l-' Z  2 1  1 8  2 5 , 9  2 , 0  2 , 4  
F P N  2 4 , 9  1 , 2  1 , 8 
E_ µ f  2 5 . 5  1 , 4 2 , 4  
2 9  + I l-' Z O U  5 2  1 6 , 6  1 • 3 71 , 0  
- E � N  1 6 , 9  1 . 5 4 1 , 5  
E S  I\J 0 0 4 2 4 6 . 7  2 . 8  7 , 0  
� F P E 32  1 6 . 9  1 ,  6 6 0 . 0  
E S E 4 2  4 3 , 7  3 . 7 2 7 . 0  
L P + J P Z 0 0  .:S 2  1 9  7 , 0  1 4 , 0  
L P  E S 7  4 ?  4 6  1 5 . 0  2 0 , 0  
L P  E P N  3 2  1 9  7 . 0 2 . ? 
L P  E S N  42 4 2  l � , O  3 6 , 0  
L P  E P t.  3 2  1 9  7 , 0 4 , 0 
L P E S E 42 4 4 1 3 . 0  4 6 , 0  
+ E P Z  0 6  5 7 0 7 . 7  1 , 4 4 , 2 
E P N  0 6  ';) 7  0 8 .  :> 1 • 1 ? . ?  
E P E  0 7 , 4 1 . 3  4 . 5 
- 1 ._.i z 0 /  .1 0  5 2 , 2 1 , 1 1 0 , 0  
+ I l-' N 5 2 , 4  0 , 9 5 , 0 
+ I P E 5 2 - 5  1 , 1 R � 5  
E P Z  1 8  0 0  4 7 , 4 1 . 6  1 . 8  
E t-> N  4 / , l  1 ,  0 1 , 2 
E l-' E  4 7 , 9  1 , 2  3 . 0  
�  0 X L  1 6  3 4  3 8 , 9  1 , 0 1 , 3 
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Date Phase Arrival time Period Amplitude 
h m s (seconds) (mm) 
U c (  3 0  X N  l b  3 4  3 9 , 9  1 , 1 1 . 3  
XE:. 1 6 j4 3 7 , 9 1 ,  4 1 , 4 
E P Z  1 6  5 2  1 9 , 9  1 . 6  1 6 , 5 
XN 2 2  .. 9 1 ,  8 9 , 0  
E P E 2 0 , 2  1 . 5  1 8 , 0 
L P E P Z  1 6 5 2  2 2 , 0  1 1 . 0  5 ,  0 
L P  E S N  1 7  0 3  1 5 . Q 1 3  11 0 1 4 � 0  
L P E�E  O b , O  1 3 , 0  1 0 , 0  
E P z 1 7  5 2  02 . 9 1 , 5 2 ' :> 
f. JJN 0 2 , 2  1 , 3 1 , 4 
EPE  0 1 , 9 1 , 5 2 . ? 
E P Z  1 7  � 6  3 6 , S  1 , 5 4 , 0  
E P N  3 6 , 1  1 ,  0 2 , 4 
E P E  3 6 . 9  1 , 2  5 , 0 
3 1  � 1 P Z 0 3  1 1 47 , 4  1 .. 3 9 , 0 
+ I P N 47 , 5  1 ,  1 8 , 0  
- I PE 46 , 9 1 ,  1 8 � 0  
+ E P Z  0 8 5 1  0 6 , 2  1 , 0  8 . 0 
E P N  0 5 , 2  1 . 0  8 . 0  
+ E P E  0 5 , 9  1 ! 0 2 , 8  
x z 2 0  5 8  0 4 1 ,, 0 1 ,. 8 
E PN 2 U  5 7  5 5 , 0  1 , 0 2 . A 
E P E  5 5 , 7  1 .  1 5 , 5  
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